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Preface 
 

 
 

Mahatma Gandhi is quoted as saying, “Earth provides enough to satisfy every 
man’s needs, but not every man’s greed.” What was Gandhi trying to convey 
with that statement? Maybe, the Earth does not have limitless resources for 
human consumption and we as humans impact the health of the planet by the 
choices we make. All humans live on one planet, planet Earth. Some call 
Earth “Mother Earth” because Earth nurtures life just like a mother. Human 
societies throughout history have symbols and depictions of Earth as a 
nurturer since every species on Earth depends on the resources of the planet 
for existence. Environmental facts are having good health by occupying 
pleasant, stimulating environments that support well-being. It promotes 
interaction with nature and also creates an enjoyable personal environment 
(both in and out of your workspace). Everyone can have a strong 
environmental consciousness simply by raising their awareness and 
incorporating features that help to make their setting more agreeable to them. 
The core principle of environmental facts is respect—respect for all nature 
and all species living in it. When you become environmentally aware, you 
will be able to realize how your daily habits affect your home life as well as 
your work life. Improving environmental facts is simple and results in a more 
balanced lifestyle. The book is a perfect example of the same venture with the 
aim of making each reader environment facts aware and open horizons of 
research for future endeavours.  
 
 
 

Dr. Alka Vyas 

 

 

 

 

 

 

 

 



About the Book 
 

 

 
Environmental Health is being challenged globally by a number of factors. 
The fast-paced development has led to several problems that are interrelated 
and variable, ill-defined, incomplete, challenging and difficult to resolve. 
Climate change, deforestation, urbanization, loss of biodiversity, STDs, 
zoonotic illnesses, and other concerns are examples of various factors when it 
comes to current global health emergencies. These issues are among the 
continuing challenges in global health because they are complicated, 
multidimensional, and significantly influenced by social, economic, and 
political variables. The 21st century faces unprecedented environmental 
changes, from climate change and urbanization to deforestation, biodiversity, 
loss of natural resources and habitat.  Accelerated economic growth with high 
consumption level in developed countries and aspirations of developing 
countries to reach matching levels of growth are continuing to damage our 
planet. As Earth’s ecosystems are disrupted, we face the loss of ecosystem 
services and even the spread of zoonotic disease, COVID-19 is an example to 
it. Developing nations like India face even bigger challenge as India is one of 
the fastest growing economies of the world and will continue its rapid 
urbanisation and economic development in the coming decades. 
Unfortunately, this growth is at the cost of degrading environment health in 
the form of rising consumption and demand for energy, increasing 
greenhouse gas emissions, and constraints on critical natural resources such 
as land, water and biodiversity harboured by them.  
Every problem has a solution and an old adage says “When there is a Will 
there is a Way”. This book not only discusses the reasons and effects of the 
environmental damage but also about the way out for a better and healthy 
environment and Environment. A collective effort, cooperation and 
commitment from all sectors of society needs to be thoroughly comprehended  
for a better environment for us and our next generations. 

 

 

 

Dr. Gargi Rana 
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Chapter -1 
 
 

Causation, Manifestations, and Advanced 

Remediation Modalities of Metal Intoxication - A  Holistic 

Context of Indian Subcontinent 
 
 

Ratna Sherry 

 Department of Chemistry,  
MMH College Ghaziabad, India   

sherryratna@gmail.com 

 

Abstract: Metal poisoning, also known as heavy metal toxicity, is a 
serious problem in India. Heavy metals are toxic elements that can have a 
detrimental effect on human health. Heavy metal poisoning in India 
include Industries, Water, Air and Soil. Heavy metal exposure can lead to a 
range of health problems, depending on the type of metal and the level of 
exposure. Some of the common symptoms of heavy metal toxicity include 
fatigue, muscle weakness, headaches, abdominal pain, and tremors. Long-
term exposure can lead to more severe health problems such as kidney 
damage, neurological disorders, and cancer. The Indian government has 
taken several measures to address the problem of heavy metal poisoning in 
India, such as the setting of heavy metal exposure standards, the 
enforcement of regulations on heavy metal-containing products, and the 
promotion of heavy metal-free alternatives. However, much more needs to 
be done in terms of implementing effective policies and monitoring their 
implementation to curb heavy metal poisoning in the country. This paper 
looks into the causes, effects and advanced treatment solutions. 
 

Keywords: Soil pollution, water pollution, metal poisoning, treatment 
methods 
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BACKGROUND 

India faces an extreme situation dealing with metal poisoning. 
Several factors lead to the current state of the country - high population, 
unmonitored industrial and agricultural practices and poor implementation 
of government policies. There have been several reported cases of metal 
poisoning in India in recent years. Some examples include: 

● In 2011, hundreds of people in the state of Tamil Nadu were 
hospitalized due to lead and mercury poisoning caused by a 
smelting factory in the area. The factory was releasing toxic 
emissions into the air and water, which were then being consumed 
by local residents. 

● In 2014, over 500 people in the state of West Bengal were 
diagnosed with lead poisoning after consuming food from a local 
market that had been contaminated by a nearby battery factory. 

● In 2016, over 100 people in the state of Andhra Pradesh were 
hospitalized due to cadmium poisoning caused by a pharmaceutical 
factory in the area. The factory was releasing toxic wastewater into 
a nearby lake, which was then being consumed by local residents. 

● In 2018, over 100 people in the state of Uttar Pradesh were 
hospitalized due to nickel poisoning caused by a metal factory in 
the area. The factory was releasing toxic emissions into the air, 
which were then being inhaled by local residents. 

● In 2020, in the state of Odisha, a large number of villagers were 
affected by toxic heavy metals like chromium, copper, nickel and 
lead in the soil and water, due to a mining company. 

These cases highlight the ongoing problem of heavy metal 
pollution in India and the impact it can have on public health. 
Many of these cases have been caused by industrial activities such 
as mining, metal smelting, and manufacturing, and often due to 
lack of proper waste management systems. 
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CAUSES 

Some of the common sources of heavy metal poisoning in India 
include: 

1. Industries: Industrial activities are a major source of heavy metal 
pollution in India. Many industries in India, such as mining, 
metallurgy, tanneries, and electroplating, release large amounts of 
heavy metals into the environment. These metals can contaminate 
water, air and soil and therefore, can cause health problems to people 
living or working in the proximity of these industries. The mining 
industry, for example, releases large amounts of heavy metals such as 
lead, cadmium, and zinc into the environment, which can contaminate 
water, air, and soil. The smelting and refining of metals also releases 
large amounts of heavy metals into the environment. The tannery 
industry is also a major source of heavy metal pollution, particularly 
the release of chromium, which can contaminate water, air, and soil. 
The release of heavy metals from tanneries can also cause health 
problems for workers, as well as residents living in the proximity of 
the tanneries. The electroplating industry also releases large amounts 
of heavy metals into the environment, particularly cadmium, lead, and 
zinc. These heavy metals can contaminate water, air, and soil and can 
cause health problems for workers and residents living in the 
proximity of electroplating facilities.  

2. Contaminated food and water: Heavy metals can also be present in 
food due to contamination from heavy metal-containing pesticides, 
heavy metal-glazed pottery, and heavy metal-soldered cans. In 
addition, heavy metals can also leach into water from pipes and fixtures 
in buildings, particularly older buildings.  

3. Agricultural runoff: The use of pesticides and fertilizers in 
agriculture can lead to the leaching of heavy metals, such as cadmium 
and mercury, into water resources. These heavy metals can then 
contaminate water sources and lead to heavy metal poisoning. When 
farmland is not properly managed, soil erosion can occur. This erosion 
can lead to heavy metals in the soil being washed into nearby water 
sources, leading to heavy metal contamination. Animal waste, such as 
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manure, can contain heavy metals, such as lead and zinc, which can be 
washed into nearby water sources through runoff. Heavy metals can 
also be present in surface runoff, which occurs when water from rain 
or irrigation flows over the surface of the land and picks up pollutants 
before flowing into nearby water sources.  

4. Lead-based paint: Lead-based paint can release lead into the air and 
dust, which can be inhaled, it can also chip and peel, releasing lead 
dust into the environment.  

5. Natural sources: Some minerals, such as arsenopyrite and pyrite, can 
release heavy metals such as arsenic, lead, and mercury into 
groundwater. Volcanic eruptions can release heavy metals such as 
lead, zinc, and copper into the air and water. Forest fires can release 
heavy metals, such as lead and mercury, into the air and water.Heavy 
metals can be present in soil due to natural erosion of the earth's 
crust. Some wild animals, such as certain species of fish and 
shellfish, can contain elevated levels of heavy metals due to the 
presence of these metals in their natural habitat.  

6. Occupational exposure: Workers in industries that involve the 
handling of heavy metals may be at risk of heavy metal poisoning due 
to prolonged exposure.  

7. Traditional medicine: Some traditional medicine practices in India 
may involve the use of heavy metals such as lead, mercury, and 
arsenic, which can cause heavy metal poisoning if used in excessive 
amounts. 

 

HEALTH IMPACTS 

Heavy metal poisoning can have a range of negative health 
impacts, depending on the type of metal and the level of exposure. Some 
common health impacts of heavy metal poisoning include: 

1. Neurological effects: Exposure to heavy metals such as lead, mercury, 
and cadmium can cause neurological effects such as headaches, 
tremors, memory loss, and cognitive impairment. In severe cases, 
heavy metal poisoning can cause brain damage and developmental 
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disorders in children. 

2. Kidney damage: Heavy metals such as cadmium and lead can cause 
damage to the kidneys, leading to chronic kidney disease and kidney 
failure. 

3. Anemia: Heavy metals such as lead and copper can interfere with the 
body's ability to produce red blood cells, leading to anemia. 

4. Liver damage: Heavy metals such as lead and cadmium can cause 
liver damage, leading to liver dysfunction and dysfunction in other 
organs. 

5. Cancer: Long-term exposure to heavy metals such as cadmium and 
nickel can increase the risk of certain types of cancer, such as lung, 
prostate, and kidney cancer. 

6. Reproductive and developmental effects: Heavy metals such as lead, 
mercury, and cadmium can also cause reproductive and developmental 
effects, such as stillbirths, low birth weight, and developmental delays 
in children. 

7. Immune system dysfunction: Heavy metals can lead to immune 
system dysfunction, making individuals more susceptible to infections 
and diseases. 

 

WATER TREATMENT SOLUTIONS 

There are several treatment solutions for removing heavy metals 
from water, including: 

1. Coagulation and flocculation: Coagulation and flocculation are 
chemical treatment processes used to remove suspended particles, such 
as heavy metals, from water. The process works by adding chemicals 
called coagulants to the water, which cause the particles to clump 
together and form larger particles called flocs. Coagulation involves 
adding a coagulant, such as aluminum sulfate or iron salts, to the 
water. The coagulant neutralizes the electrical charges on the particles 
in the water, causing them to clump together. Flocculation is the next 
step, it involves gently mixing the water to encourage the particles to 
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form larger clumps called flocs. This can be done by using mechanical 
equipment such as a flocculator or by simply allowing the water to sit 
for a period of time. The flocs formed are large and heavy enough to 
settle to the bottom of a sedimentation basin or can be removed with a 
filter. Coagulation and flocculation are effective in removing a wide 
range of contaminants, including heavy metals, bacteria, and organic 
matter. However, it's important to note that the process requires careful 
control of pH, temperature and dosage of chemicals to optimize the 
performance.  

2. Adsorption: Adsorption is a water treatment process that uses 
adsorbent materials, such as activated carbon or zeolites, to remove 
contaminants, including heavy metals, from water. The process works 
by attracting the contaminants to the surface of the adsorbent material, 
where they are held in place and can be easily removed. Activated 
carbon is a common adsorbent material used in water treatment. 
Activated carbon is made from carbon-rich materials such as coal, 
wood or coconut shells, that have been treated with oxygen to create a 
porous structure. This porous structure allows for a large surface area 
for adsorption to take place. Activated carbon can remove a wide range 
of contaminants, including heavy metals, pesticides, and organic 
compounds. Zeolites are another type of adsorbent material that are 
used in water treatment. Zeolites are a group of naturally occurring 
minerals that have a porous structure and can remove heavy metals, 
such as lead and copper, from water through ion exchange. Adsorption 
is an effective method for removing heavy metals from water, but it 
requires the use of a large volume of adsorbent material. Additionally, 
the adsorbent material can become saturated over time and will need   
to be replaced. It is also important to note that the adsorbent material 
can release the captured contaminants if not disposed of properly. 
Adsorption is usually used as a polishing step after other methods like 
coagulation and flocculation. It is also commonly used in conjunction 
with other water treatment methods to achieve a higher degree of 
purification and to provide a barrier against the adsorbent material 
becoming saturated. 
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3. Ion exchange: The process works by exchanging the ions of the 
contaminants with ions that are already present in the resin. Ion 
exchange resins are made up of small beads that contain ions that can 
be exchanged with the ions of the contaminants in the water. The 
resins are typically made of synthetic polymers and come in two types: 
cation exchange resins, which exchange positively charged ions, and 
anion exchange resins, which exchange negatively charged ions. 
Cation exchange resin can remove positively charged ions, such as 
heavy metals like lead, copper and zinc, from water. Anion exchange 
resin can remove negatively charged ions, such as nitrate and fluoride. 
The ion exchange process can be performed in a batch process or in a 
continuous flow process. In a batch process, a fixed bed column filled 
with resin beads is used, while in a continuous flow process, a resin 
bed column is used. Ion exchange is an effective method for removing 
heavy metals from water and it can be used to remove a wide range of 
contaminants. However, it is important to note that the process 
requires regular replacement of the resin beads, and it can also 
generate waste brine that needs to be managed and treated properly. 
Additionally, the ion exchange resins can also be saturated over time 
and need to be regenerated or replaced. It is also important to consider 
the pH and temperature of the water, as well as the specific type and 
concentration of heavy metals, to achieve optimal performance of the 
process. 

4. Reverse osmosis: The process works by applying pressure to the 
water, which forces it through the membrane, leaving the contaminants 
behind. RO systems typically consist of several stages, including pre-
treatment, filtration, and post-treatment. Pre-treatment includes 
processes such as coagulation and flocculation to remove suspended 
particles and sediment, followed by carbon filtration to remove 
chlorine and organic compounds that can damage the RO membrane. 
The water then flows through the RO membrane, where dissolved 
contaminants are removed, and finally, it goes through post-treatment 
where the water is disinfected and remineralized. RO is an effective 
method for removing heavy metals from water, as well as a wide 
range of dissolved contaminants. However, the process requires high 
pressure to force the water through the membrane, which can be costly 
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and requires a significant amount of energy. Additionally, the RO 
membrane can become fouled over time, reducing its effectiveness and 
requiring replacement. Also, the process can also generate a high 
volume of reject water, which is water that contains the contaminants 
removed during the process and needs to be properly managed and 
treated. It's also important to note that, while RO can effectively 
remove heavy metals, it's not ideal for removing all types of 
contaminants, such as volatile organic compounds, and it's often used 
in conjunction with other methods like adsorption and ion exchange. 

5. Bioremediation: Bioremediation is a water treatment process that 
uses microorganisms to remove pollutants, including heavy metals, 
from water. The process works by introducing microorganisms that 
have the ability to degrade or remove the heavy metals from the water. 

There are two main types of bioremediation: 

● Bioaugmentation: This type of bioremediation involves 
introducing specific microorganisms that have been selected for 
their ability to remove heavy metals from water. These 
microorganisms consume the heavy metals and convert them into 
less toxic forms. 

● Biostimulation: This type of bioremediation involves adding 
nutrients to the water to promote the growth of naturally occurring 
microorganisms that can remove heavy metals.  

6. Electrocoagulation: Electrocoagulation is a water treatment process 
that uses electricity to coagulate or clump together particles in water, 
making them easier to remove. The process involves passing an 
electrical current through a series of electrodes, which creates an 
ionized field that causes the particles to coagulate. This process can be 
used to remove a wide range of contaminants, including heavy 
metals, oil, and bacteria, and is often used in industrial and municipal 
wastewater treatment. Electrocoagulation can be an effective way to 
treat water in remote or off-grid locations where other treatment 
methods may not be feasible.  
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SOIL TREATMENT SOLUTIONS 

There are several treatment solutions for removing heavy metals 
from soil, including: 

1. Phytoremediation: Phytoremediation is a process that uses plants to 
remove pollutants, including heavy metals, from soil, water and air. 
The plants absorb the pollutants through their roots or leaves and 
convert them into less toxic forms or store them in above-ground parts. 
The plants can then be harvested and disposed of safely. 

There are several types of phytoremediation techniques: 

● Hyperaccumulation: This technique involves using plants that have 
the ability to accumulate large amounts of heavy metals in their 
tissues without suffering any damage. These plants are known as 
hyperaccumulators. Some examples of hyperaccumulator plants 
include Indian mustard, sunflowers, and willow trees. 

● Phytoextraction: This technique involves using plants to remove 
heavy metals from the soil by taking them up through the roots and 
storing them in the above-ground parts of the plant. The plant can 
then be harvested and safely disposed of. 

● Phytostabilization: This technique involves using plants to 
immobilize heavy metals in the soil, making them less mobile and 
less likely to contaminate water sources. 

● Phytovolatilization: This technique involves using plants to 
convert heavy metals into volatile forms which are then released 
into the air, where they can be captured and removed. 

● Rhizofiltration: This technique involves using plants to remove 
heavy metals from water. The plants absorb the heavy metals 
through their roots and store them in their above-ground parts.  

2. Soil washing: This process involves the physical removal of 
contaminated soil through the use of water or other liquids to dissolve 
and wash away the heavy metals.  

3. Bioleaching: Bioleaching is a process that uses microorganisms, such 
as bacteria and fungi, to remove heavy metals from soil, water and 
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mining waste. The microorganisms consume the heavy metals and 
convert them into less toxic forms or store them in their biomass. 
Bioleaching can be performed in situ (in the location where the 
heavy metals are present) or ex situ (in a separate location where the 
contaminated materials are brought to). Bioleaching is a cost-effective 
and environmentally friendly method for heavy metal remediation, as 
it does not require the addition of chemicals and generates less waste 
than traditional methods. 

There are two main types of bioleaching: 

● Microbial-induced leaching: This type of bioleaching uses 
naturally occurring microorganisms that are present in the 
environment to remove heavy metals from the soil or water. 

● Bioaugmentation: This type of bioleaching involves the 
introduction of specific microorganisms that have been specifically 
selected for their ability to remove heavy metals from the soil or 
water.  

4. Thermal desorption: Thermal desorption is a process that uses heat to 
remove heavy metals from contaminated soil. The process works by 
heating the contaminated soil to high temperatures, which causes the 
heavy metals to vaporize. The vaporized heavy metals can then be 
captured and removed using a variety of methods, such as adsorption 
or condensation. Thermal desorption is a highly effective method for 
removing heavy metals from contaminated soil, as it can remove a 
wide range of contaminants, including volatile and semi-volatile 
compounds. It is also relatively quick and can be performed on a large 
scale. However, it is important to note that thermal desorption requires 
significant amounts of energy and can be costly. 

There are two main types of thermal desorption: 

● In-situ thermal desorption: This type of thermal desorption is 
performed on-site, where the contaminated soil is located. The soil 
is heated using specialized equipment, such as electric heating 
elements or hot air. 

● Ex-situ thermal desorption: This type of thermal desorption is 
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performed off-site, where the contaminated soil is removed and 
brought to a separate location for treatment. The soil is heated 
using specialized equipment, such as rotary kilns or fluidized bed 
reactors. 

5. Chemical fixation: Chemical fixation is a process that uses chemicals 
to immobilize heavy metals in contaminated soil, making them less 
mobile and less likely to contaminate water sources. The process 
works by adding chemicals to the contaminated soil that react with the 
heavy metals, forming insoluble compounds that cannot be taken up 
by plants or animals. Chemical fixation is a cost-effective method for 
immobilizing heavy metals in soil and can be performed on-site, 
making it a feasible option for large-scale remediation projects. 

There are several types of chemical fixation methods: 

● Phosphate fixation: This method uses phosphates to react with 
heavy metals such as lead, zinc and copper, to form insoluble 
compounds that are not bioavailable. 

● Sulphate fixation: This method uses sulphates to react with heavy 
metals such as cadmium, lead, and zinc to form insoluble 
compounds that are not bioavailable. 

● Carbonate fixation: This method uses carbonates to react with 
heavy metals such as lead and zinc to form insoluble compounds 
that are not bioavailable. 

● Lime fixation: This method uses lime (calcium oxide) to react with 
heavy metals such as lead, zinc and copper to form insoluble 
compounds that are not bioavailable.  

6. Landfarming: Landfarming is a process that uses the natural 
processes of microorganisms in the soil to degrade or remove 
pollutants, including heavy metals, from contaminated soil. The 
process involves spreading contaminated soil over a large area and 
then incorporating it into the soil with tillage equipment, allowing the 
microorganisms to degrade or remove the heavy metals. Landfarming 
is a relatively low-cost method for removing heavy metals from 
contaminated soil and can be performed on-site, making it a feasible 
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option for large-scale remediation projects. 

The process can be divided into several steps: 

● Site preparation: The site is prepared by clearing and grading the 
area to create a level surface. 

● Soil spreading: The contaminated soil is spread over the 
prepared site in a thin layer. 

● Incorporation: The contaminated soil is incorporated into the 
soil using tillage equipment such as plows, discs, or harrows. 

● Monitoring: The site is monitored for changes in the soil 
chemistry and for the presence of any pollutants. 

● Harvesting: The treated soil is harvested and removed from the 
site. 

 

The appropriate treatment method will depend on the specific type 
and concentration of heavy metals present in the soil, as well as the 
desired level of treatment. It is important to note that it is also important to 
implement measures to prevent heavy metal contamination in soil, such as 
proper waste management and regulation of industries that are known to 
release heavy metals into the environment. 

 

GOVERNMENT POLICIES 

The government of India has implemented a number of policies 
and laws to address pollution in the country. The Water (Prevention and 
Control of Pollution) Act of 1974 and the Air (Prevention and Control of 
Pollution) Act of 1981 are two major laws that aim to control and prevent 
pollution in India. These laws establish the Central Pollution Control 
Board (CPCB) and State Pollution Control Boards (SPCBs), which are 
responsible for monitoring and enforcing pollution control regulations. 
The National Green Tribunal (NGT) is a specialised court in India that 
deals with environmental disputes. It was established in 2010 under the 
National Green Tribunal Act 2010, to deal with the expeditious disposal of 
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cases relating to environmental protection and conservation of forests and 
other natural resources. The Government of India has also launched 
several national and state-level policies and schemes to address air and 
water pollution, such as the National Clean Energy Fund (NCEF), the 
National Action Plan on Climate Change (NAPCC), the National Clean 
Energy Fund (NCEF), the National Mission for Clean Ganga (NMCG), 
and the National River Conservation Plan (NRCP) The National Clean Air 
Programme (NCAP) was launched in 2019, which aims to reduce air 
pollution across the country by 20-30% by 2024 through a combination of 
regulatory and non-regulatory measures. In addition, the government has 
also launched several schemes to promote clean energy and energy 
efficiency, including the Ujjawal Discom Assurance Yojana (UDAY) and 
the Pradhan Mantri Sahaj Bijli Har Ghar Yojana (Saubhagya). Overall, the 
Indian government has implemented a number of policies and laws to 
address pollution and protect the environment, but their implementation 
and effectiveness are still debated. 
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Abstract: The aquatic pollution and degradation have become very 
serious problem. The industrial wastes, if discharged untreated into the 
river, can adversely affect the aquatic ecosystem. Industrial effluents from 
sugar &amp; wine factories are mixing in the Khannaut river passing 
through the Shahjahanpur district of Uttar Pradesh. Samples of water from 
unpolluted and polluted sides were collected to study the impact of 
pollution on this river due to the presence of effluents.The physio-
chemical parameters like alkalinity, total hardness, BOD, COD, Chloride, 
and calcium. The result obtained showed variations in these parameters, 
which indicate about the intensity of water pollution. 

The alkalinity ranged from minimum of 108 to max 107 mg/l, total 
hardness from 115 to 175mg/l, BOD from 1.3 to 2.9, COD from 15 to 
45mg/l, Chloride from 12 to 32mg/l and Calcium from 25 to 55mg/l The 
comparison of these values for unpolluted and polluted sites indicated that 
there were increase in all the values of the respective parameters like 
Alkalinity, total hardness, BOD, COD, Chloride and Calcium due to 
mixing of effluents from these sugar and wine industries. Data about the 
catch of fish Channa punctatus were collected from unpolluted site. 
(Mishripur) and polluted sites (Roserkothi &amp; Daniapur) and these 
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fishes were used for their biochemical studies to determine the impact of 
industrial effluents. 

 

Keywords: - Industrial effluents, Channa punctatus, Alkalinity, Total 
Hardness, BOD, COD, Chloride &amp; Calcium 

 

INTRODUCTION 

In the modern era of industrialization, pollution is the most serious 
problem which every living being is facing today. Industrialization and 
urbanization are the main causes for the water pollution. Cooper, (1941); 
Morre, (1977) & Smith, (1980) have examined the alkalinity of polluted 
water. They pointed out the industrial wastes have already altered the 
physical, chemical & biological characteristics of various water bodies. 

The quality of water is usually determined by the Biochemical 
Oxygen Demand (BOD) & Chemical Oxygen Demand (COD). As a 
consequence, several scientists have reported changes in BOD (Burns & 
Marshall, 1965; Baumann, 1974 & Pitwell, 1983). Chloride is present in 
low quantity in fresh water (Bond & Straul, 1973), but high concentration 
of Chlorides may be present due to mixing of effluents of different 
chemicals discharges (Little, 1971). The elemental composition of 
Calcium is also reported in some of these effluents by Jayabalan et al. 
(1994).   

 

MATERIAL & METHODS 

Industrial effluents from sugar & wine factories are mixing in the 
Khannaut river passing through the Shahjahanpur district of Uttar Pradesh. 
Samples of water from unpolluted and polluted sides were collected to 
study the impact of pollution on this river due to the presence of 
effluents.The physio-chemical parameters like alkalinity, total hardness, 
BOD, COD, Chloride, and calcium. The result obtained showed variations 
in these parameters, which indicate about the intensity of water pollution. 
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Total Alkalinity was calculated as follows: -  

Total Alkalinity (mg/l, as CaCO3) = (2B-C) x N x 50,000 / ml sample 

Where, B=ml titrant to first recorded pH, C= total ml titrant to reach pH 
0.3 unit lower & N= normality of acid 

Total Hardness was calculated as follows: -  

Total Hardness (mg/l, as CaCO3) = T x 100 / V 

Where, T=volume of titrant (ml), V= volume of sample (ml) 

BOD was calculated as follows: -  

BOD (mg/l) = (D1-D2) – (B1-B2) /P 

Whereas D1= DO of diluted sample before incubation, D2= DO of diluted 
sample after incubation, B1= DO of control before incubation, B2= DO of 
control after incubation & P=Decimal fraction of the sample. 

COD was calculated as follows: -  

COD (mg/l) = (a-b) x N x 8,000 / ml of sample 

Whereas a= ml of titrant used in control, b= ml of titrant used in sample, 
N= normality of titrant 

Calcium was calculated as follows: -  

Calcium (mg/l) = X x 400.5 x 1.05 / V 

Whereas X= volume of titrant (ml), V= volume of sample (ml) 
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RESULTS 

Data obtained of water samples from present investigation is given 
in Table 1-3. The results show a significant impact of effluents of sugar & 
wine industries on water samples. Data given in all Tables (1-3) are for the 
months of January - September in which alkalinity ranged from minimum 
of 108 to maximum 170mg/l were obtained. During January to September, 
the total hardness shown from 115 – 175 mg/l  

BOD of water samples obtained from minimum 1.3 to maximum 2.9 mg/l 

COD of water samples obtained from minimum 15 to maximum 45 mg/l 
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During January to September, the parameter of water samples 
Chloride obtained from minimum 12 to maximum 32 mg/l & Calcium 
obtained from minimum 25 to maximum 55 mg/l These minimum values 
of water samples parameters i.e., Alkalinity, total hardness, BOD, COD, 
Chloride & Calcium in water are obtained from the unpolluted site of 
Mishripur while the maximum values of these parameters are obtained 
from the polluted sites i.e., Rosarkothi & Daniapur. 

 

Table1:- Effect of Industrial effluents on chemical parameters of water 

collected from river Khannaut 

          Months Jan-06 Feb-06 Mar-06 

Parameters 
I 

Site 

II 

Site 

III 

Site 

I 

Site 

II 

Site 

III 

Site 

I 

Site 

II 

Site 

III 

Site 

Alkalinity 
(mg/l) 

170 125 130 130 125 150 160 130 135 

Total 
Hardness 

(mg/l) 
175 145 140 135 142 145 175 145 170 

BOD (mg/l) 2.8 1.5 1.8 2.5 2.0 1.8 2.9 1.9 2.0 

COD (mg/l) 30 20 25 32 30 25 30 25 32 

Chloride 
(mg/l) 

22 25 28 20 25 22 32 28 26 

Calcium 
(mg/l) 

45 30 35 25 30 24 55 25 66 

          
          
I Site: Mishripur (Prior to mixing of industrial effluents). 

II Site: Roserkothi (After mixing of effluents from Sugar industry). 

III site: Daniapur (After mixing of effluents from sugar & wine industries). 
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Table2: - Effect of Industrial effluents on chemical parameters of water 

collected from river Khannaut 

          Months Apr-06 May-06 Jun-06 

Parameters 
I 

Site 

II 

Site 

III 

Site 

I 

Site 

II 

Site 

III 

Site 

I 

Site 

II 

Site 

III 

Site 

Alkalinity 
(mg/l) 

130 125 115 108 112 130 108 125 120 

Total 
Hardness 

(mg/l) 
135 115 130 175 120 140 126 135 130 

BOD (mg/l) 1.5 2.0 1.8 2.5 1.3 1.8 1.3 1.8 1.5 

COD (mg/l) 25 30 35 35 16 32 16 28 20 

Chloride 
(mg/l) 

20 25 30 20 15 27 14 32 28 

Calcium 
(mg/l) 

35 30 45 31.2 30 28 32 25 26 

          
          
I Site: Mishripur (Prior to mixing of industrial 

effluents). 

  
II Site: Roserkothi (After mixing of effluents from Sugar 

industry). 

  
III site: Daniapur (After mixing of effluents from sugar & wine 

industries). 
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Table3:- Effect of Industrial effluents on chemical parameters of water 

collected from river Khannaut 

          
Months 

Jul-06 Aug-06 Sep-06 

Parameters 
I 

Site 

II 

Site 

III 

Site 

I 

Site 

II 

Site 

III 

Site 

I 

Site 

II 

Site 

III 

Site 

Alkalinity 
(mg/l) 

120 112 115 122 125 130 125 145 152 

Total 
Hardness 

(mg/l) 
116 124 120 140 145 142 123 152 175 

BOD (mg/l) 1.4 1.8 1.3 1.4 1.9 1.5 1.5 2.1 2.5 

COD (mg/l) 25 28 15 17 20 23 15 30 45 

Chloride 
(mg/l) 

22 20 25 18 22 25 12 16 15 

Calcium 
(mg/l) 

34 36.18 35 32 35 38 28 26 32 

          

          
I Site: Mishripur (Prior to mixing of industrial effluents). 

II Site: Roserkothi (After mixing of effluents from Sugar industry). 

III site: Daniapur (After mixing of effluents from sugar & wine industries). 
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DISCUSSION 

The alkalinity of water samples collected from Mishripur site 
ranged from 108 to 172 mg/l during the period of study. The changes in 
alkalinity were related to seasonal variation. The total hardness of water 
115 to 175 mg/l. These values indicate only minor variations in total 
hardness after mixing of effluents at different sites. 

BOD of water samples collected from Mishripur site ranged 1.3 to 
2.9 mg/l collected from polluted sites. This shows that BOD of water was 
slightly affected by mixing of effluents. 

COD of water ranged from 15 to 45 mg/l. These fluctuations 
depending upon the changes in the number of effluents discharged from 
wine factory. 

The natural water contains small quantities of Chlorides & 
Calcium but when water is polluted with the industrial wastes may rise 
their polluted level which is dangerous for aquatic life. 
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Wellness is a holistic concept that encompasses various 
dimensions of our lives. In a multicultural world. Wellness acknowledges 
the impact of diverse experiences, such as trauma and cultural/spiritual 
beliefs, on our perceptions and choices. Ultimately, wellness is about 
leading a fulfilling, joyful, and healthy life. Creating balance in our lives is 
an important part of wellness. Overall, a balanced life can mean many 
things, depending on culture, circumstances, resources, and other factors. 
Our roles and relationships help define who we are, what gives us a sense 
of purpose, and how our lives are interdependent on other people, animals, 
and the environment. Wellness comprises of eight mutually co-dependence 
dimensions: including emotional, physical, occupational, intellectual, 
financial, social, environmental, and spiritual well-being. These 
dimensions are interconnected, shaping our overall health and 
fulfilment.  If any one of these dimensions is neglected over time, it will 
adversely affect one's health, well-being, and quality of life. This chapter 
extensively explores environmental wellness covering issues like 
sustainability, harmonious relationship, and resource conservation. 

 

Eight dimensions for Health 

Physical wellbeing encompasses various aspects, such as physical health, 
sleep, exercise, nutrition, sexual health, and responsible substance use. It 
involves proactive healthcare management to prevent illness and injury, 
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emphasizing the importance of advocating for one's body and making 
informed choices to maintain overall health and vitality. 

Occupational Wellbeing involves participating in activities that provide 
meaning and purpose and reflect personal values, interests, and beliefs, 
including employment i.e. personal satisfaction in  job/career. 

Spiritual wellbeing entails discovering beliefs, principles, and values that 
provide life with meaning and purpose. This connection between 
spirituality and wellbeing is individualized, with unique expressions for 
each person. It may encompass religious engagement, exploration of 
diverse faiths, meditation, nature immersion, gratitude cultivation, or deep 
conversations about beliefs and life's profound questions with friends, all 
contributing to one's spiritual fulfilments.  

Intellectual wellbeing entails nurturing curiosity, fostering critical 
thinking, and embracing lifelong learning. Seeking diverse opportunities 
to expand one's knowledge, both in and out of formal education, is vital 
for sustaining and enhancing intellectual wellness. 

Financial wellbeing involves gaining financial literacy, being informed, 
and managing money effectively, not necessarily achieving wealth. It 
encompasses present and future financial planning while living within 
one's means. To enhance financial literacy, consider creating a budget, 
opening a savings account, and educating yourself on investing through 
various resources, including articles, books, and YouTube videos etc. 

Social wellbeing entails nurturing healthy relationships, fostering 
inclusivity, and engaging in open communication. It is having a sense of 
belonging while valuing diversity. It involves open communication, 
boundary setting, and mutual respect regardless of our differences. 

Emotional wellbeing involves embracing diverse emotions 
constructively. Staying in tune with your emotions helps you manage 
stress and foster your mental health so you can bounce back from 
challenging moments and maintain balance. 

Environmental wellbeing / Environmental wellness 

Environmental wellness is a comprehensive approach to well-being that 
encompasses physical, mental, and social aspects while emphasizing our 
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deep interconnection with the natural world. It acknowledges the critical 
role the environment plays in human health and ecological balance. 
Threats like pollution, chemical exposure, climate change, and UV 
radiation underscore the need for conscious environmental stewardship. 

To achieve environmental wellness, individuals must engage in 
responsible and sustainable interactions with the Earth. This involves 
safeguarding food and water supplies, preventing diseases, addressing 
societal violence, and mitigating environmental hazards. Aligning with the 
rhythms of nature has been a timeless pursuit for human flourishing, and 
contemporary practices labelled "environmental wellness" continue this 
tradition. 

Embracing environmental wellness means adopting lifestyles that 
prioritize nature conservation and sustainable living. By nurturing a 
harmonious relationship with the environment, we not only enhance our 
own well-being but also contribute to the survival of countless species and 
the long-term health of our planet. Recognizing the profound connection 
between personal wellness and environmental health reinforces the 
urgency of taking proactive steps to protect and preserve the world that 
sustains us. 

Environmental Wellness Begins with one’s Awareness 

Benefitting from the therapeutic qualities of the environment 
begins with cultivating awareness of one's surroundings, regardless of the 
initial setting. This encompasses spaces such as your home, office, yard, 
and the streets. Environmental wellness entails feeling physically secure 
within clean and safe environments while having access to clean air, food, 
and water. This concept extends to both the microenvironment, comprising 
the places where we reside, work, and study, and the macro-environment, 
which encompasses our communities, nations, and the planet as a whole. 

Environmental conditions are intimately intertwined with the 
social determinants of health, which are the circumstances within the 
various environments individuals inhabit. These determinants, including 
birthplace, living conditions, work environments, recreational spaces, and 
more, significantly impact health and overall well-being. Environmental 
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and social determinants are complexly interconnected and challenging to 
measure in isolation. 

The physical environment plays a pivotal role in influencing stress 
levels, fatigue, and the availability of vital social relationships, particularly 
for those with mental health conditions. To foster recovery and alleviate 
symptoms, it is crucial to reduce stressors and enhance access to social 
support networks. In essence, recognizing the symbiotic relationship 
between environmental and social determinants is paramount to promoting 
holistic well-being and improving the overall quality of life. 

Attention to the Inside and Outside Environments such as home, 
work, and nature, influence health and well-being. Research suggests that 
spending time in nature is an underappreciated health promotion tactic. 
Nature excursions, like visiting parks or forests, reduce stress, boost mood, 
and enhance overall well-being. These natural environments play a vital 
role in promoting environmental wellness. 

Nature’s impact on health 

Well-being in the environment and nature's impact on health are 
interconnected concepts that highlight the profound relationship between 
human health and the natural world. It's essential for us to nurture this 
connection. 

1. Mental Health Benefits of Nature: 
Stress Reduction: Spending time in natural environments, such as parks, 
forests, or near bodies of water, has been shown to reduce stress and 
anxiety. The sights and sounds of nature can promote relaxation and lower 
cortisol levels. 

Improved Mood: Nature exposure can enhance mood, increase feelings 
of happiness, and reduce symptoms of depression. The concept of "forest 
bathing" or shinrin-yoku in Japanese culture emphasizes the therapeutic 
effects of simply being in the presence of trees. 

Enhanced Cognitive Function: Natural settings can boost cognitive 
function and creativity. People often find it easier to concentrate and 
problem-solve after spending time outdoors. 



31 | P a g e  
 

2. Physical Health Benefits of Nature: 
Physical Activity: Natural environments encourage physical activity, such 
as hiking, biking, or simply walking. This can lead to better cardiovascular 
health, weight management, and overall fitness. 

Vitamin D Production: Exposure to natural sunlight is essential for the 
production of vitamin D, which is crucial for bone health, immune 
function, and overall well-being. 

Better Air Quality: Many natural settings have cleaner air compared to 
urban areas, which can reduce the risk of respiratory problems and 
allergies. 

3. Social and Community Benefits: 
Social Interaction: Nature can provide a setting for social interaction and 
community bonding, such as picnics, group hikes, or outdoor sports. These 
activities promote social well-being and a sense of belonging. 

Community Resilience: Natural spaces, including urban green spaces, 
contribute to community resilience by providing areas for relaxation, 
recreation, and disaster mitigation. They can serve as gathering places 
during emergencies. 

4. Restorative Properties of Nature: 
Attention Restoration: Natural environments allow the brain to recover 
from mental fatigue and overstimulation, leading to increased attention 
and productivity. 

Emotional Restoration: Nature offers a respite from the demands of daily 
life, allowing individuals to reconnect with themselves and find emotional 
balance. 

5. Biodiversity and Health: 
Ecosystem Services: Biodiverse ecosystems provide essential services 
like clean water, pollination of crops, and disease regulation. Human 
health depends on these services. 
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Zoonotic Diseases: Understanding the interactions between human health 
and biodiversity is crucial for preventing zoonotic diseases, which can 
originate from wildlife and affect humans. 

6. Conservation and Well-being: 
Conservation Efforts: Protecting and preserving natural environments is 
not only essential for biodiversity but also for human well-being. 
Conservation initiatives can help ensure access to the health benefits of 
nature for future generations. 

Transforming Environmental Wellness for a Sustainable Future 

Environmental wellness plays a crucial role in our overall well-
being, especially in today's world. Our physical spaces are even more 
impactful now, as many of us work and live in the same space. All of these 
environments have the potential to positively or negatively impact overall 
health and well-being the condition of our physical surroundings 
significantly impacts our mental and emotional state. A cluttered and 
chaotic environment can lead to stress and hinder our ability to lead happy, 
healthy lives. Therefore, maintaining outer order is vital for inner calm. 
Moreover, being mindful of local and global environmental issues 
demonstrates a commitment to the well-being of our planet and future 
generations. 

To promote environmental wellness,  
1. One can spend time outdoors in nature to rejuvenate their mind and 

spirit. 
2. Additionally, practicing eco-friendly habits like reducing, reusing, 

recycling, and minimizing one's environmental footprint contribute to 
a healthier planet and personal well-being.  

3. Using sustainable transportation options like walking, biking, or 
carpooling not only benefits the environment but also promotes 
physical health. 

4. Creating safe, abuse-free, and organized spaces at home and work 
fosters emotional stability. 

5. Access to fresh food, clean water, and nature further enhances 
environmental wellness by ensuring physical health.  
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6. To promote environmental responsibility, opt for sustainable 
transportation, like biking, walking, or public transit.  

7.  Embrace recycling, composting, and maintain a garden for eco-
friendly practices.  

8.  Prioritize natural cleaning products,  
9.  Declutter spaces for efficiency,  
10.  Being concerned about impacts on your local, national, and world 

climate. 
11.   Conserve energy.  
12.   Living and working in spaces that are free of abuse and hostility. 
13.   Keeping your home and workspaces clean and organized. 

In conclusion, a harmonious and sustainable environment is a 
cornerstone of a happy and healthy life. The well-being of individuals and 
communities is intricately linked to the environment and nature. 
Recognizing and nurturing this connection can lead to improved mental, 
physical, and social health, as well as contribute to the conservation of our 
planet's natural resources. Foster an understanding of Earth's natural 
resources and their significance in sustainability efforts for a healthier 
planet. Incorporating nature into our daily lives, advocating for green 
spaces in urban planning, and supporting conservation efforts are all ways 
to promote well-being in the environment and harness nature's positive 
impact on health. 
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Intoduction 

Groundwater is a very valuable resource for human beings 
throughout the world. It is the main and sometimes the only source of 
water where rivers or lakes or any other means of potable water is scarce 
or unavailable. It is a source of drinking water for nearly 40-45% of the 
world population and nearly 90-95% of the rural population and it 
provides billions of gallons of water per day for drinking and agricultural 
purposes. Groundwater irrigation is critical for India's food security, and 
its importance will likely only increase over the coming decades due to 
climate change.Ground water depletion is a term defined as long term 
water level decline caused by sustained ground water pumping 
(extraction). Many areas in the world are experiencing groundwater 
depletion today. 

It is important to understand how groundwater is formed. 
Astronomically and geologically, groundwater is a part of the big bang and 
was formed after a few billion years of the big bang but before the 
formation of earth. It was always roaming around in the form of vapor. As 
the earth and other planets started taking shape, these water vapors started 
getting trapped. As the earth and other planets cooled down, the vapors 
crystalized and got trapped under the crust in aquifers. 

Geologically, the groundwater is rainwater. This rainwater in the 
form of rain, snow etc. seeps through the land from various cavities and 

mailto:anu012@hotmail.com
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orifices and gets accumulated in aquifers where it gets trapped and stays 
there until extracted. Sometime when it finds ways, it comes back on the 
surface in lakes, streams, marshes and sometimes as fountains. 

About 22% of Earth’s total fresh water comes from groundwater 
and it plays a very critical hydrological, geological and biological role on 
the continents. Soil and rock layers in groundwater recharge zones (any 
entry point where water enters into aquifers) reduce flooding by absorbing 
excess run offs after heavy rainfall. Aquifers stores water through dry 
seasons and groundwater flow carries beneath arid deserts and semi-arid 
grasslands. It replenishes streams, culverts, lakes etc. on the land surface 
and is life giving in places which receive less or no rainfall. Flowing 
groundwater interacts with rocks and minerals in aquifers and carries 
biological nutrients which supports a lot of plants and animals (ecosystem) 
living in the area. 

Almost all the freshwater that is readily available for human use 
comes from aquifers. 

Although there is a huge mass of freshwater on the surface of the 
earth, it is in frozen form on North pole and South pole and is unusable for 
human population. 

For thousand of years, human beings have used groundwater from 
springs, shallows and wells for drinking and for agricultural purposes. 
Today, the human need far exceeds the surface water supplies and earth’s 
rapidly growing population relies heavily on extraction of underground 
water. This extraction has been done through pumps for the last 150 years 
all over the world. 

Now in today’s context , this extraction can be compared to a bank 
operation. More money is being taken out than the money going into the 
bank and hence the bank is destined to go bankrupt. Similarly, more water 
is being extracted than the rate of replenishment and very soon the 
underground water is likely to be exhausted very soon. 
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Facts: 

 According to the estimates, 85% of rural and 50% of urban population in 
India is dependent on groundwater. 

 India tops the list of top 10 groundwater extracting countries 
(approximately 260 billion cubic meters). 

 A report from World Resource Institute, India is one of the 17 countries 
facing extremely high-water stress. 

 More than 1000 blocks in India have become water stressed. 
 As per CWMI (Composite Water Management Index) 2018 by NITI 

AAYOG, the water demand will exceed supply by 2030. 
 It is estimated that between 2002 and 2016, groundwater depleted at the 

rate of 10-25 m/year. 
 It is estimated that by 2030, 40% of India population will have no access 

to drinking water. 
 Studies have suggested that with the falling of quantity of groundwater, 

the quality has gone down too. 
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Source: https://www.civilsdaily.com/burning-issue-groundwater-depletion-in-india/ 

 

Main causes of Water Depletion: 
Some of the main reasons of such pathetic conditions of 

groundwater depletion are as follows: 

 
 Estimation of groundwater resources: 

There is an absolute lack of data for estimation of groundwater 
resources. 
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 Crop pricing and water intensive crops: 
The primary cause of groundwater depletion is over exploitation 
for agricultural purposes. Add to it, decisions such as cropping 
patterns and cropping intensity are taken independent of 
groundwater availability in the area. Minimum support price 
(MSP) is also available for water intensive crops leading to 
widespread cultivation of such crops. 
 

 Energy Subsidies: 
The practice of providing energy subsidy for agriculture has played 
a major role in groundwater depletion as farmers don’t care how 
much water they waste. 
 

 Lack of regulations: 
Lack of regulations and further lack of implementation is one of 
the major reasons of groundwater depletion in India. 
 

 Lack of local management and Education: 
Lack of education among population and specially farmers is one 
of the root causes of groundwater depletion. Also, there are no 
local management to ensure strict adherence to guidelines for 
usage of groundwater. 

Some of the major effect of ground water depletion are as follows: 

 Lowering of water table: 
One of the severe consequences of groundwater depletion is 
lowering of water table. Water table is defined as the depth of 
water available below the surface of the Earth. The best situation is 
where water table is at the minimum depth from the surface as the 
extraction is simple and needs least energy and this water is also 
able to feed the various springs, wells, rivulets and even rivers. 
Today, due to heavy extractions of ground water the water table 
has been going down. In some places, it has reached so low that it 
has become almost impossible to extract ground water. In other 
places, it needs to be extracted from larger pumps which need 
more electricity and fuels. Also, the water at the bottom of the 
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aquifer is impure and outright unusable for human consumption or 
agricultural purposes. 
 

 Reduction of water in streams, wells and lakes: 
All wells depend upon groundwater and water table and so do most 
of the streams and lakes. Groundwater contributes to the streams 
and lakes in the most physiographic and climatic settings. The 
proportion of groundwater that flows into the streams and into the 
lakes varies according to the region’s geography, geology and 
climate. Groundwater extraction affects the way water moves 
between aquifer and the streams / lakes. As the water table goes 
down, so does the depth of the well and also the quantity that flows 
into the streams and lakes. This affects the wetland vegetation in a 
very severe way. The overall ecological effect is catastrophic. 
 

 Land Subsidence: 
Groundwater depletion causes massive land subsidence. In most of 
the aquifers the water is trapped in such a way that it yields 
upwards pressure which keep the rocks and soil above in balance. 
As the groundwater is depleted, the upward pressure is either 
diminished or become altogether absent and subsequently the said 
upper rocks and soil collapse. The subsidence mostly depends 
upon the size of aquifer, which are usually very large. 
 

 Increased cost of procurement of water: 
As said earlier, as the water table goes down it needs more power 
and hence more energy; Electricity or fuel, which consequently is 
directly proportionate to the lowering of water table and the comes 
a stage wherein pulling the water out of the aquifer becomes 
prohibitively expensive. 
 

 Deterioration of water quality: 
Not all groundwater is fresh. Saline water also seeps in through 
ocean beds and ocean corners whenever it gets an aqueduct and 
accumulate in the aquifers. Saline water, being heavier, settles at 
the bottom. In the normal set of circumstances, the fresh water 
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comes out when extracted: but when the water table goes too low, 
it is saline water what comes out which is absolutely useless either 
for consumption or agriculture. 

How to control groundwater depletion: 
 There should be regular assessment of groundwater levels to 

ensure that adequate and correct data is available for a specific 
region to help formulate policies and their implementation. 

 Land usage pattern should be assessed and the proportion of 
agriculture land falling under overly exploited units should be 
identified. This will lead to identify the suitable crop for the unit. 

 The agriculture power pricing policy needs to be revamped 
thoroughly. 

 Replenishment of groundwater depletion where it has been 
overused should be taken on war footing. 

 Water meters should be installed to avoid overuse and / or misuse 
of groundwater. 

 Groundwater pollution should be checked immediately and a 
policy with severe punishment for such act should be implemented. 

 There should be synergy between central, state and local 
governments for optimum benefits. 

 If water is brought under concurrent list of Indian constitution, it 
can help in the development of a comprehensive action plan. 

 Special plans need to be devised for upkeep, maintenance and 
restoration of water bodies. 

The government of late has become very conscious of the situation 
of groundwater and has come up with quite a few initiatives. 

 Formulation of National water policy (2012): This policy advocates 
for the: 
1. Rainwater harvesting 
2. Direct use of rainfall 
3. Conservation of water bodies through community participation. 

 Creation of new ministry of Jal Shakti. 
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 Atal Bhujal Yojna for sustainable management of groundwater 
resources in states like Gujrat, Haryana, Karnataka, Madhya Pradesh, 
Maharashtra, Rajasthan and Uttar Pradesh. 

 Mass awareness programs. 
 Incentivizing good practices in water conservation. 

 

Conclusion: 
Groundwater depletion is becoming a glaring and threatening issue 

by the day. It is high time the causes are paid attention to and appropriate 
measures are taken in timely manner to avoid catastrophe that is looming 
over not very distant future. With government initiatives and community 
participation, the groundwater depletion can be averted. All it needs it 
dedicated minds and efforts. 
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Abstract: Climate Change is the transformation of climate characterized 
by the changes in usual climate of the planet. The exploitation of nature 
for decades due to human activities like burning of fossil fuels, cutting 
down forests and farming livestock are increasingly influencing the 
climate and other earth’s temperature. The burning of fossil fuels generates 
greenhouse gases in the atmosphere. The environment has been polluted 
with an increases greenhouse gases. Consequently, we are facing the 
threats of global warming and other climate changes. Changes in the 
climate conditions cause rise in temperature, melting of polar ice, rising 
sea level, change in ocean current system and acidification of sea water. 
Climate change increases the temperature of water will alter fundamental 
ecological processes and the geographic distribution of aquatic species. 
Aquatic animals are prone to the effects of climate change globally. 
Aquatic animals are very sensitive to the change in the temperature in their 
external environment where they live. When the external environmental 
temperature goes beyond the tolerance limit of these organisms, they will 
go for migration. Global warming is playing a significant role in aquatic 
animal species extinctions. Production of marine fishes, aquatic animal 
species composition and ecosystem productivity are adversely affected by 
climate change.  
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Introduction: The climate of a region is its typical or average weather. 
Climate change is a change in the average conditions such as-temperature 
and rainfall in a region over a long period of time. Climate change refers 
to long shifts in temperature and weather pattern, such shifts can be 
natural, due to change in the sun’s activity or long volcanic eruptions and 
human induced.  Human driven changes in land use and land cover such as 
deforestation, urbanization, and shifts in vegetation patterns also alter the 
climate change, resulting in changes to the reflectivity of earth surface , 
emission from burning forests, urban heat island effects and changes in the 
natural water cycle.1  For the last few decades, climate change, food 
security and their complex interaction have become a global issue.  But 
the science 1800s human activities have been the main driver of climate 
change, primarily due to the burning of fossil fuels like coal. Oil, and gas. 
Burning fossil fuels generates greenhouse gas emissions that increase the 
temperature of earth and cause global warming.  The level of greenhouse 
gases in the atmosphere is increasing day by day. Consequently, we are 
facing the threats of global warming and other climate changes like 
cyclone, drought, flood, etc. Change in the climatic conditions may be 
limited to a specific region or occurs across the whole earth. These include 
warming temperature and change in precipitation. But, it affecting all the 
ecosystems including the aquatic ones. Aquatic organisms are very 
vulnerable to climate change because the average temperature of both air 
and water are changing simultaneously. It directly acts upon the 
physiological behavior and growth pattern of organisms, subsequently 
decrease reproductive capacity and finally cause mortality. 

Global warming: Global warming may be defined as the sharp increase 
in global temperature of the outer atmosphere of earth, due to the increase 
in quantity of gases known as greenhouse gases. Global warming has 
become a major environmental concern all over the world. Over the last 
1800s years or so the global temperature has risen by only 40c. The rate of 
global warming for the past quarter century was greater than any previous 
period since 1880. Current estimates of global warming during this 
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century suggest a rise in average global temperature of anywhere between 
20c and 60c. Causes of global warming: Global warming is mainly due to 
the increase in the concentration of carbon dioxide (CO2), methane (CH4), 
chlorofluorocarbon (CFC), nitrous oxide (N2O) and ozone (O3)in the 
atmosphere . These are known as greenhouse gases because these gases 
behave like a glass which allows the sunlight to pass through, but traps the 
outgoing thermal radiation.  

Greenhouse effect: The term greenhouse effect is formulated to indicate a 
heat trapping process caused by greenhouse gases. Thus, the greenhouse 
gases form an insulative blanket over the earth’s surface that permits short 
wavelength ultra violet and visible light from the sun to pass through, but 
retards loss of heat as longer – wavelength infrared radiation. This infrared 
energy absorbed by CO2 and other gases in now closer to the earth ‘s 
surface resulting in warming of lower layers of the atmosphere. This 
warming of the earth‘s surface goes on increasing with the simultaneous 
increase in CO2 in the atmosphere. This type of warming of the earth’s 
surface due to increasing amount of greenhouse gases in the atmosphere is 
called Green-house effect.2  

Causes of climate change: The factors that can cause a change in the 
atmospheric system or climate regime are called climate forcing or forcing 
mechanisms. But overwhelming evidence exists that anthropogenic 
activities are the major reason behind this dreadful condition. These are 
described below-  

1. Fossil fuel burning: Fossil fuel burning is one of the most important 
sources of climate change as fossil fuel contain carbon for many years, 
they can release back CO2 into the air. This is one of the direct causes of 
carbon emission in the air, which can cause all sorts of environmental 
problems including global warming.   

2. Aerosols:  Aerosols also represent a big problem for the climate today. 
Aerosols are very small naturally occurring particles in the atmosphere. 
Previously the number of aerosols in the atmosphere was very less ,but 
now level of aerosols is increasing.  

3. Livestock farming: Through livestock farming, methane gas is emitted 
in to the atmosphere. As we know, CH4 is a greenhouse gas, so capable of 



45 | P a g e  
 

trapping a hung amount of heat from the sun. In that way, they can 
contribute to global warming and climate change.  

4. Use of fertilizers: Use of fertilizers in both agricultural and 
aquacultural farmland can increase the availability of food source greatly 
to us. To meet up the growing demand for food, the use of fertilizers have 
increased rapidly. Nitrous oxide, which is responsible for a steady increase 
in the earth’s surface temperature3. 

Consequences of climate change: As a result of this continuous increases 
in levels of greenhouse gases, earth has been suffering from fever. Climate 
change has become one of the prime issues threatening the sustainability 
of world’s environment. Besides environment, climate change has also 
impacted on livability, health and economy of the globe4. 

1. A rise in global temperature causes sea levels to rise as polar ice caps 
and glaciers begin to melt, along with thermal expansion of water. 

2. More droughts and floods. 

3. More terrible storms. 

4. Many more hot days. 

5. More diseases like malaria and dengue. 

6. Impacts on ecosystem would change the crop production potential of a 
region. 

Effect of climate change on aquatic fauna: Climate change in the 
aquatic system mainly occurs through sea level and temperature rise, 
change in monsoon patterns, extreme weather events and water stress 
having both direct and indirect impact on aquatic animals Climate change 
impacts on inland aquatic ecosystem will range from direct effect of the 
rise in temperature and CO2.  

Crustaceans- The increase in the CO2 amount which is among the causes 
of climate change results in the decline of sea water’s PH, and thus the 
acidification of sea water. This case negatively affects the crustaceans.  
The outer skeletons of crustaceans consist of aragonite a common form of 
calcium carbonate, and it can dissolve in acidic sea water. Extinction of 
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these small crustaceans found at the bottom of the nutrition chain can 
change the entire sea ecosystem5. 

Coral reefs – Coral reefs are very important for oceans as these reefs are 
the places where the carbon cycle take place. Coral reefs constitute a 
natural set against big ocean waves and tidal waves and serve for the 
protection of coastal lines. The fish and other crustaceans they hold are a 
significant source of food and mainstay. Coral reefs are the places where 
mainstay living beings come to reproduce by these reefs. Corals grow as 
long as they are not broken because of external influences. However, the 
changes in the temperature and acidity rates kill and solidify the corals.  

Fish- A fish population can be tolerant temperature changes in the area 
where it is distributed in a certain time interval. If these changes are within 
a certain temperature boundary and slow, it generally causes migration of 
fish. When the external environment temperature goes beyond the 
tolerance limit of these organisms, they will go for migration to the place 
where their internal system allows them to regain their internal 
homeostasis. This procedure is termed as behavioral thermoregulation. 
Temperature takes important physiological phenomena such as feeding, 
respiration, osmoregulation, growth, and reproduction under control. The 
fish of Thallossoma  pavo species can now be observed in the sea of 
marmara and that its distribution has shifted towards the north from the 
south of the Mediterranean sea  is explained within the impact  of global 
warming.  The increase in the sea water temperature affects the transition 
and entrance of thermophilic fish species into the black sea.  
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Figure 2: Expected impact of climate change on marine fisheries, 

(Vivekanadan, 2006) 

 

Turtles- Another living being that is under threat due to climate change is 
the turtle. For the majority of living being, the sex of the juveniles are 
determined by the chromosomes, in some living beings such as the 
tortoises, the environmental conditions determine whether the juvenile 
will be male or female. Among the environmental factors that affect 
physiological characters such as the sex ratio of juveniles, incubation 
period, growth activity and winter sleep, the most determinant factors is 
temperature of the habitat. For species the juvenile’s sex of which is 
determined by the habitat temperature during incubation period. Turtles 
and alligators, are among the species that will perhaps be most drastically 
influenced by global warming. The increase in temperature will distort the 
sex rate in future generations and probably cause the emergence of groups 
of females in turtle and only males in alligators that will definitely not be 
able to continue breeding.  The digestion, growth rates, activities and 
reproduction rates of such animals such as alligators and turtles are also 
affected negatively by the increase in temperature6.  

Marine Mammals- Climate change is now known to be affecting the 
oceans. It widely anticipated that impacts on marine mammals will be 
mediated primarily via changes in prey distribution and abundance and 
that the more mobile species may be able to respond to this to some 
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extent. However, the extent of this adaptability is largely unknown. 
Meanwhile, within the last few years direct observations have been made 
of several marine mammals’ populations that illustrate reactions to climate 
change. Certain species and populations may be especially vulnerable, 
including those with a limited habitat, such as the narwhals Monodon 
monoceros, bowhead Balaena mysticetus and beluga Delphinapterus 
leucas whales and polar bears Ursus maritimus7. Polar bears are the living 
beings that will be mostly affected by the decrease in sea ice. The 
decreasing of sea ice, which allows them to feed at remote distances, due 
to global warming will cause the polar bears not to feed properly. Polar 
bears can still carry on their lives like that but the fat rate in their bodies 
will decrease because of malnutrition. This case means extinction for polar 
bears which require a certain amount of fat rate in their bodies to 
reproduce. In the next 50-100 years, a significant decrease in sea glaciers 
is expected due to global temperature change. As a result of loss and 
decreasing of the habitat quality, a decrease of 30% is estimated in the 
polar bear population8.  
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Abstract- Climate change refers to the long-term changes in the climate 
that occur over decades, centuries or longer. It is caused by rapidly 
increasing greenhouse gases in the Earth's atmosphere due primarily to 
burning fossil fuels (e.g., coal, oil, and natural gas). Weather, in contrast to 
climate, is the daily experience of atmospheric conditions such as 
temperature, precipitation, humidity, wind, etc. More frequent and intense 
drought, storms, heat waves, rising sea levels, melting glaciers and 
warming oceans can directly harm animals, destroy the places they live, 
and wreak havoc on people's livelihoods and communities. As climate 
change worsens, dangerous weather events are becoming more frequent or 
severe. Sea levels are rising and oceans are becoming warmer. Longer, 
more intense droughts threaten crops, wildlife and freshwater supplies. 
From polar bears in the Arctic to marine turtles off the coast of Africa, our 
planet’s diversity of life is at risk from the changing climate. Climate 
change poses a fundamental threat to the places, species and people’s 
livelihoods. WWF works to protect. To adequately address this crisis we 
must urgently reduce carbon pollution and prepare for the consequences of 
global warming, which we are already experiencing. Climate change has 
been recognized as the foremost environmental problem of the twenty-first 
century and has been a subject of considerable debate and controversy. It 
is predicted to lead to adverse, irreversible impacts on the earth and the 
ecosystem as a whole. 
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INTRODUCTION 

Climate in a narrow sense is usually defined as the average 
weather, or more rigorously, as the statistical description in terms of the 
mean and variability of relevant quantities over a period of time ranging 
from months to thousands or millions of years. Climate System: The 
climate system is the highly complex system consisting of five major 
components: the atmosphere, the hydrosphere, the cryosphere, the 
lithosphere and the biosphere, and the interactions between them. The 
climate system evolves in time under the influence of its own internal 
dynamics and because of external forcings such as volcanic eruptions, 
solar variations and anthropogenic forcings such as the changing 
composition of the atmosphere and land use change. Earth is a constantly 
changing planet since its formation around 4.5 billion years ago and 
hence, its climate is also witnessing changes from time to time. Weather 
and climate have a profound influence on life on earth. Over time, the 
earth has developed a climate that nurtures the life system and the planet is 
flourished with a whole lot of flora, fauna and human beings. The survival 
of human beings is solely dependent on the conducive climate that the 
earth provides. However, human intervention has changed the climate 
system adversely. Climate change as science has received unprecedented 
attention from both scientific institutions and academia. Climate change is 
a global issue that requires worldwide cooperation and negotiations for 
developing the necessary actions to combat its effects. This requires the 
integration of adaptation into existing policies and processes, taking into 
account the broader policy objectives and wider costs and benefits.  

GLOBAL CLIMATE CHANGE: Atmosphere and Climate (structure 
and composition) 

Scientists found no existence of atmosphere at the time when earth 
came to existence about 4.5 billion years ago. Then, natural volcanic 
activity was a continuous phenomenon and the Earth existed in the form of 
hot gaseous mass having surface temperature more than 80000 C. The 
gases captured inside the magma slowly released. Major gases emitted 
then were carbon dioxide (CO2), water vapour and ammonia and the 
atmosphere were devoid of oxygen i.e., reducing atmosphere. Later, as 
Earth started to cool down, cloud started to form and as a result, the Earth 
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experienced rain and water bodies like ocean basins got filled up. CO2 
present in the atmosphere dissolved with water and carbonic acid so 
formed poured down on the Earth and that’s how carbonate rock would 
have formed. Scientists have given many theories behind the formation of 
Earth’s atmosphere and life in particular. It was water and presence of 
sunlight that has made possible the formation of oxygen over geological 
time scale and so to the life on the Earth. On planet Earth, life became 
possible as a result of having blanket of gases called atmosphere which 
extends up to 9600Km from the Earth’s surface. Of course, the 
gravitational pull of the Earth makes atmosphere inseparable from the 
mother Earth. As, we move higher in altitude, the density of air declines. 
Since, atmosphere is made up of gases so it can be compressed. 
Atmosphere has not only provided the adequate temperature to sustain life 
but also given other suitable conditions to flourish. More than 97% of the 
air is concentrated up to 29km from the Earth’s surface. In spite of lesser 
density to that of land (lithosphere) or water (hydrosphere), air exerts 
pressure on the surface which is called as atmospheric pressure. It is this 
blanket of gases which provides us O2 to breath and CO2 to plants to 
photosynthesize and much more. Ozone made life possible by absorbing 
ultraviolet (UV) radiation. Over geographical time scale i.e., millions of 
years the atmosphere got thermally stratified which has impacted its 
composition and vice-versa. Thermal Stratification of Earth’s Atmosphere 
Earth’s atmospheric temperature varies with height from the ground. The 
atmosphere can be divided into five layers. Starting from the Earth’s 
surface, these are troposphere, stratosphere, mesosphere, thermosphere 
and exosphere. 

Troposphere: The troposphere is the layer nearest to Earth's surface. The 
height of the troposphere varies with location, being higher over warmer 
areas and lower over colder areas. The boundary where troposphere ends 
is called the tropopause. It varies with location ie., from 5-6 km at colder 
areas like pole and 18 km at the warmer area like equator. This layer has 
the highest density in comparison to the rest and contains 80% of the 
atmospheric mass. Nitrogen is predominant (78% by volume) followed by 
oxygen (20.9%), argon (0.93% by volume), carbon dioxide (0.04%), etc. 
This layer is very turbulent and has strong vertical movement of air. Due 
to this vertical movement of air mass, air pollution gets diluted from the 
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point of its origin and settles to the ground as a result of precipitation. All 
weather phenomena occur in this layer. As you go up in the troposphere, 
atmospheric temperature decline at the rate of 6.50 C per km. As we move 
up the air mass get colder in this layer and so it becomes heavier and tries 
to push down air mass beneath which is warmer and that’s how creates the 
vertical movement of air mass. 

Stratosphere: The Stratosphere is the layer next to the troposphere. 
“Strat” means layer and this layer of our atmosphere has its own set of 
layers. This layer has increasing temperature trend with height and air 
mass becomes stable. The boundary where stratosphere ends is called the 
stratopause. This layer ends at about 50 km above ground. Ozone (O3) is 
predominant in the stratosphere. O3 absorbs ultraviolet radiation from the 
sun that causes heating of air and so temperature increases with height and 
temperature inversion got noticed. The air mass in this layer is much drier 
and much less dense than troposphere.   

Mesosphere: The layer next to stratosphere is called mesosphere. It starts 
from about 50 km and extends until 85 km from the ground. The upper 
most part of the mesosphere is called the mesopause. The temperature in 
this layer decreases with height like troposphere. This layer has nitrogen 
(N2) and oxygen (O2) but the concentration are 1000 times less and with 
little water vapor present, there occurs no weather phenomena. The 
mesopause becomes the coldest part of Earth's atmosphere.   

Thermosphere (Ionosphere): The thermosphere is the uppermost layer of 
the atmosphere. In this layer the temperature increases with height because 
it is being directly heated by the sun. It extends from about 90 km to 
between 500 and 1,000 km. It is so close to the Sun that temperatures can 
be as high as 1,5000 C and as a result ionization occurs. Ionization is the 
process of conversion of atoms or molecules into ions in the presence of 
solar radiation. This is the layer where horizontal layers get formed and as 
a result radio wave gets reflected from this layer. This is the layer from 
where the aurorae occur too. Aurorae are the natural light displaying 
phenomena in the Earth’s sky called as, northern polar lights i.e., in Arctic 
as Aurora Borealis and in Antarctic, southern lights as Aurora Australis. 
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Exosphere: The last layer, the exosphere, the last-layer, is quite thin and is 
where the atmosphere mingles into the outer space. It consists of very 
widely dispersed particles of hydrogen and helium.  Atmospheric Pressure 
as we move higher in altitude, atmospheric pressure declines but rate of 
decline reduces with height. 

Greenhouse gases (GHGs) are gases that absorb reradiated (long wave) 
radiation from the earth and emit it back to the atmosphere. Increase in 
GHGs in atmosphere enhances trapping of radiation and so add on to 
warming of the Earth and vice versa. CO2, CH4, N2O, water vapour, Black 
carbon (BC) etc. are responsible for warming of the Earth. Concentrations 
of GHGs are commonly given in percentages as well as mixing ratios of 
gases to total air volume (v/v), such as parts per trillion (ppt), parts per 
billion (ppb), and parts per million (ppm). Potential sources of GHGs are 
burning of fossil fuel. Fossil fuel is any hydrogen and carbon rich 
substance that was created by the decomposition of prehistoric plants and 
animals that can be burned to produce heat or energy. This includes coal, 
petroleum, and natural gas products. GHGs like CO2, CH4, etc. whose 
percentages vary diurnally, seasonally, and annually, interact with 
incoming solar radiation (insolation) and infrared radiation which is also 
called long wave radiation re-emitted from the earth which affect the 
energy balance. Even though, the GHG concentration is in ppm levels, 
they can significantly alter the global energy balance and temperature over 
a period of time. The CO2 concentration, in 2009, was about 385ppm, and 
is increasing at an average global rate of 1.9ppm per annum. Presently, the 
carbon dioxide concentration is about 410 ppm. a) Carbon dioxide (CO2) 
CO2 is the most dominant GHG in the atmosphere (excluding water 
vapor). In its natural occurrence it helps keep the earth at a comfortable 
and life sustaining temperature. However, it is also registered to be the 
main culprit behind global warming. Anthropogenic activities like burning 
of fossil fuels, deforestation, biomass-burning and cement production are 
notable sources of CO2 production. Natural sources include respiration and 
volcanic eruptions. CO2 is removed predominantly from the ecosystem as 
a result of photosynthesis by plants and through oceanic absorption. From 
year 1957, atmospheric CO2 is measured at the South Pole and 1958 at 
Mauna Loa, Hawaii. Methane (CH4) CH4 is more commonly known as 
swamp gas. This is the second most abundant greenhouse gas and it is 21 
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times more efficient at warming than CO2. CO2 is much more abundant in 
the atmosphere and remains in the atmosphere for a much longer period of 
time than methane and therefore has a larger overall warming effect in the 
atmosphere than methane does. Methane is produced anthropogenically by 
landfills, ruminant livestock, biomass burning and natural gas systems. 
Some natural sources are wetlands and termites. Methane is the largest 
component of natural gas, which is used as a fuel source once the 
contaminants are removed. The atmospheric lifespan of a molecule of 
methane is estimated to be around 12 years. Until industrial revolution, 
CH4 concentration recorded was 730 ppb but it has increased more than 
three times in the last decade, 1774 ppb. Total annual emission of CH4 has 
been estimated as 600 Tg, 60% of the total share is by anthropogenic 
activities like agriculture, burning of fossil fuel and from waste. CH4 has a 
mean absorption band at 7.7µm and has residence time of 9 to 15 years. c) 
Nitrous oxide (N2O) Nitrogen being dominant in share by volume, 
formation of nitrous oxide (N2O) also known as laughing gas is one of the 
naturally occurring greenhouse gases (GHGs) in the atmosphere. This is 
200 times more powerful GHG than a unit of CO2 in terms of global 
warming potential calculated over a period of 100 years. In recent past, its 
concentration has increased from 275ppb to 320ppb. Ocean and wet forest 
soils (9 Tg/year) are two predominant natural sources of nitrous oxide 
emission followed by anthropogenic i.e., deforestation and nitrogenous 
fertilizer (6Tg/year) to atmosphere. Nitrous oxide has an absorption band 
at 7.8µm and 8.6 µm. d) Halocarbons (CFCs) Halocarbons are the 
substances responsible for the hole in the ozone layer. Though they have 
been heavily regulated, they are still responsible for some amount of 
global warming. Halocarbons are mostly man-made gases consisting of 
both carbon and at least one of the halogens (fluorine, chlorine, iodine, 
and bromine). The majority of them fall into the category of 
Chlorofluorocarbons or CFCs. It is carbon-to-fluorine bonds in 
halocarbons that oscillate and hence absorb at 9µm. It has ability to 
destroy stratospheric ozone, but they are also very strong greenhouse 
gases. On average, they are thousands of times more efficient at warming 
than CO2. Fortunately, their concentrations are very small, so their 
powerful greenhouse effect is limited. Their atmospheric lifespan can 
range from 1 to 50,000 years. The sources include refrigerants and 
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propellants. Most of these gases have been highly regulated by the 
Montreal Protocol (1989) and the vast majority of them are decreasing. 
Though emissions of CFC-12 have almost stopped, it is such a long-lived 
gas that it is still responsible for some global warming as well as the ozone 
hole.  

Aerosols: Aerosols are defined as microscopic liquid or solid particles of 
less than 10 µm diameter, dispersed in the atmosphere. Aerosols are non-
uniform in shape and size so equivalent aerodynamic diameter determined 
by comparing them with perfect spheres having same settling velocity. 
Aerosols come from volcanoes, dust storms, fires, vegetation, sea spray, 
burning of fossil fuels and land use. Aerosols live only for days to weeks 
in comparison to other GHGs in the troposphere. Aerosols are more 
complicated than the typical greenhouse gas. It can do both the cooling 
and heating of the atmosphere. They affect the Earth’s energy balance in 
three ways: by enhancing albedo i.e., by reflecting back the incoming solar 
radiation, by providing cloud condensation nuclei and by more absorption 
of incoming solar radiation.  

SOLAR RADIATION:   Solar radiation is radiant energy emitted by the 
sun from a nuclear fusion (hydrogen into helium) reaction that creates 
electromagnetic energy. This indicates the surface temperature of Sun as 
about 5800 K. Sun emits not only in visible range but also UV-rays, 
infrared ray, X-rays, and even radio waves. Out of these, about half of the 
radiation is in the visible range only. The other half is mostly in the near-
infrared part, with some in the ultraviolet part of the spectrum. UV-rays 
range from 0.1 to 0.4 µm., visible (VIBGYOR) ranges from 0.4-0.7 µm 
and infrared ray varies from 0.7 µm -1mm. The surface temperature of the 
earth is controlled by the balance between the absorbed solar radiation and 
the emitted infrared radiation. During the past 150 years the amount of 
CO2 in the earth’s atmosphere has increased from 280 parts per million 
(ppm) to more than 400 ppm by burning of fossil fuels. Urbanization, 
deforestation and desertification, agriculture and livestock activity have 
been categorized as important sectors in emitting CO2, CH4, N2O, 
particulate matter containing Black Carbon (BC), volatile organic carbon 
(VOCs), etc.  
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CAUSES AND CONSEQUENCES 

  Climate change is caused due to emission of greenhouse gases into 
the atmosphere. The effects of global warming have been experienced by 
humans, animals and plants alike. In this block, we will discuss the impact 
of climate change on agriculture, ocean ecosystem, mountain and hill 
ecosystems and human health. In this block, the two-way link between 
climate change and agriculture is discussed. Changing climate will impact 
agricultural productivity and production. Climate change influences many 
properties of the ocean, while changes in the ocean also play a central role 
in regulating weather on local to global scales. The ocean has huge 
thermal inertia and dynamic capabilities. Being a huge reservoir of heat, 
the ocean plays as a moderator of climatic variations. It controls the 
formation of wind and rain. The ocean also traps and stores carbon dioxide 
(CO2), thereby preventing an extreme greenhouse effect in the atmosphere. 
Increased ocean stratification, changes in ocean current regimes and an 
increase in depleted oxygen zones are now being observed due to climate 
change. Climate change also impacts the mountain ecosystem. Mountain 
and hill ecosystems are also characterized by their unique type of 
vegetation, floral and faunal diversity as well as distinct living habitats. 
This diversity itself varies with the altitude of mountains, with taller trees 
being found at lower altitudes giving way to shorter trees, grasslands etc. 
at higher altitudes. The highest altitudes of mountains are completely 
devoid of any vegetation. The consequences of climate change on the 
mountain ecosystem include glacier melting, cloudburst and flash floods, 
and Glacial Lake Outburst Floods (GLOFs). This block also discusses the 
impacts of climate change on human health. 

CHANGING CLIMATE: Climate variability has ripple effects on crop 
production, food prices and food security at local and global levels. 
Production shocks in one part of the world can have immense impact on 
the food prices and hence food security of various parts of the world due 
to the market dynamics. Sudden changes in food prices could be 
particularly harsh on the food security of the poor who spend a large 
chunk of their income on food. Understanding the nature of changing 
weather patterns is particularly important for this very reason. “Global 
surface temperatures have risen by almost a degree in the last century. Sea 
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levels have risen, while snow and ice cover has dropped significantly. 
Coral reefs are being destroyed and weather patterns are becoming wilder 
and less predictable. And the major cause of this climatic mayhem is now 
clear. It is the work of humans, who are burning ever increasing amounts 
of fossil fuel and have raised carbon dioxide levels in the atmosphere by 
40% in the past 250 years” (McKie, 2013). The plant and animal species 
specific to a particular region are a reflection of the climate to which they 
are adapted. Once a change in their natural climate occurs, they tend to 
migrate to areas having more favourable environment. Species that are 
less mobile are the worst affected as they have to suffer a loss of their 
habitat combined with competition from new invading species. This 
results in such species becoming extinct and as a result there is loss in 
biodiversity. Changing Precipitation with increase in temperature due to 
global warming, the air becomes warm, resulting in more evaporation of 
water from the Earth’s surface. Higher evaporation translates to higher 
precipitation. On average, the world is already getting more precipitation 
now than it did 100 years ago: 6 percent more in the United States and 
nearly 2 percent more worldwide (US EPA, 2013). Precipitation is 
expected to lower in areas near equator and increase in higher latitudes. 
The changing rainfall pattern can cause the pests and weeds to spread to 
newer areas. 

El Nino and La Nina: El Nino phenomenon occurring in the eastern 
Pacific Ocean is primarily due to the build-up of warm water in the eastern 
Pacific Ocean. The warm ocean surface enables the moisture laden winds 
to form rainstorms. On the other hand, La Nina occurs due to the building 
up of cool Ocean waters in the eastern Pacific Ocean. The cool ocean 
surface leads to cooling of the atmosphere leading to lesser evaporation of 
water and making the air dry. “El Niño and La Niña reflect the two end 
points of an oscillation in the Pacific Ocean. The cycle is not fully 
understood, but the times series illustrates that the cycle swings back and 
forth every 3-7 years. Often, El Niño is followed immediately by La Niña, 
as if the warm water is sloshing back and forth across the Pacific. The 
development of El Niño events is linked to the trade winds. El Niño occurs 
when the trade winds are weaker than normal, and La Niña occurs when 
they are stronger than normal. Both cycles typically peak in December” 
(NASA, 2009).  
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EFFECTS OF CIMATE CHANGE ON AGRICULTURE: Agriculture, 
livestock and fisheries are highly dependent on specific climatic 
conditions. Crops need specific conditions to thrive like right kind of soil, 
specific temperature, and enough water. Changes in climate could make it 
difficult for us to grow crops and rear livestock in the way and at places; 
we used to do in the past. Climate change and variability has potential to 
influence crop geography, crop production and productivity, and 
exacerbate the risks associated with crop farming activities (Scherr et al. 
2012; Venkatramanan and Shah 2019). IPCC Assessment reports reiterate 
the gravity of climate change impacts on agricultural production and 
productivity in several agricultural regions of the world, and firmly 
expressed the vulnerability of developing countries and island and low-
lying countries to negative impacts of climate change (IPCC 2014). 
Impacts from extreme weather events like droughts and floods, heat and 
cold waves, must be reckon with in the coming decades through devising 
appropriate climate resilient pathways (Venkatramanan and Shah 2019). 
“Research has shown that crop yields reduce in response to extreme 
daytime temperatures particularly around 30°C. High daytime and night 
time temperature was reported to reduce the growth, yield and quality of 
rice and wheat crops which are the staple food crops of South Asia” 
(Venkatramanan and Singh 2009a, b; Venkatramanan and Shah 2019). 
“Estimated impacts of both historical and future climate change on cereal 
crop yields shows that yield loss can be up to 35% for rice, 20% for wheat, 
50% for sorghum, 13% for barley, and 60% for maize depending on the 
geographic location, climate scenarios and projected year” (Porter et al. 
2014; Khatri-Chhetri et al. 2017). The negative effects of climate change 
on “food production, food prices and accessibility, consumption and 
utilization” result in marked effect on “all the dimensions of food security” 
(Porter et al. 2014). Further, climate change on account of its effects on 
“access to drinking water, income, health, sanitation, income and food 
supply chain” exacerbate the food insecurity. FAO (2009) reports that 
vulnerable and disadvantaged group in particular the small and marginal 
farmers and food insecure are most likely to be the first affected from 
climate change (FAO 2009). Monsoon Dependent Agriculture The 
International Food Policy Research Institute (Gerald C. Nelson, 2009) 
conducted research to “quantify the climate-change impacts on 
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agricultural production, consumption, prices and trade”. To meet this end, 
the study employed a “global agricultural supply and demand projection 
model” and “biophysical crop model” to assess the impact of climate 
change on five important crops: “rice, wheat, maize, soyabean and 
groundnut”. The results of the study on various aspects of agriculture have 
been summarized below:  Atmosphere and Climate According to the study, 
while the crop yields in the rainfed region are influenced both by rainfall 
and increases in temperature, the irrigated crop yields are influenced only 
by temperature factor. The study further points out that in case of 
developing countries, while the crop yield declines are found across most 
crops, the irrigated crops of rice and wheat are more vulnerable to climate 
change. In the regions like East Asia and Pacific region, higher 
temperature in fact increases crop acreage as the potential temperature 
increase provide congenial crop growth environment than the present 
environmental condition. South Asian region will be affected more by 
climate change, as the study found yield declines for most of the crops. 
Nevertheless, rainfed maize and wheat crops are more vulnerable to 
climate change. The results for the Latin American and Caribbean region, 
and SubSaharan Africa were mixed in terms of yields of crops grown in 
these regions. Enhanced CO2 on Crop Growth “Crop species vary in their 
response to CO2. Wheat, rice, and soybeans belong to a physiological class 
(called C3 plants) that respond readily to increased CO2 levels. Corn, 
sorghum, sugarcane, and millet are C4 plants that follow a different 
pathway. The latter, though more efficient photosynthetically than C3 
crops at present levels of CO2, tend to be less responsive to enriched 
concentrations. Higher levels of atmospheric CO2 also induce plants to 
close the small leaf openings known as stomata through which CO2 is 
absorbed and water vapour is released... Thus, under CO2 enrichment, 
crops may use less water even while they produce more carbohydrates. 
This dual effect will likely improve water-use efficiency, which is the ratio 
between crop biomass and the amount of water consumed. At the same 
time, associated climatic effects, such as higher temperatures, changes in 
rainfall and soil moisture, and increased frequencies of extreme 
meteorological events, could either enhance or negate potentially 
beneficial effects of enhanced atmospheric CO2 on crop physiology”. 
(Hillel, 1995). Weeds, Pests and Diseases Increased CO2 leads to strong 
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vegetative growth in both crops and weeds alike as a result of which 
weeds become more prolific and are expected to spread to newer places. 
There are also studies which prove that higher levels of CO2 lead to 
herbicide resistance as a result of which more and more herbicides have to 
be applied. This may also have serious health implications in time to 
come. Besides, higher temperatures are favourable for insects and pest 
proliferation. Longer growing seasons will enable insects and pests to 
complete larger number of reproductive cycles. Changed wind patterns 
would lead to spread of wind-borne pests and diseases to newer areas. 
Warmer winter temperatures may shorten the overwintering period of pest 
larvae resulting in higher proliferation in the next season. Thus, an 
increase in weeds, pests and diseases could soon be a problem calling for 
immediate. Crop Quality Food systems can be vulnerable to climate 
change. Grain quality of wheat (e.g., protein content) is highly susceptible 
to current variations in climate and affects the type of foods that can be 
produced through, for example, gluten levels and related dough strength 
(Porter & Semenov 2005). Other examples of the effects of climate on 
crop quality include pests and diseases, such as dangerous levels of 
mycotoxin contamination of groundnuts (Julia M Slingo, 2005). Livestock 
Climate change is expected to impact both crops and livestock alike. 
Increased temperature is bound to increase stress levels among livestock. 
This may result in decline in the rate of reproduction, increased incidences 
of diseases and also loss of appetite. Increased levels of CO2 in the 
atmosphere may result in production of less nutritious feed and forage 
which may be required to be supplemented by additives, thus adding to the 
cost to the grower. 9.6.6 Prices, Production and Food Consumption The 
results reveal that though, even without climate change, the prices of rice, 
maize, soyabean and wheat are bound to rise between 2000 to 2050, 
however, with climate change, there will be additional price increases to 
the extent of a total of 32 to 37 percent for rice, 52 to 55 percent for maize, 
94 to 111 percent for wheat, and 11 to 14 percent for soybeans. Though the 
study does not show any direct effect on livestock due to climate change, 
the effects of higher feed prices caused by climate change pass through to 
livestock, resulting in higher meat prices. For example, the prices of beef 
will be 33 percent higher due to no climate change by 2050 and 60 percent 
higher with climate change. Importantly, the negative impacts of climate 
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change and variability shall be markedly observed in Sub-Saharan Africa 
and South Asia. The results have also shown that climate change reduces 
the consumption of meat slightly and of cereals substantially indicating 
negative welfare effects due to climate change.  The results of the study 
showed that without climate change, the calorie availability increases 
throughout the world by 2050 whereas with climate change, the calorie 
availability showed marked reduction relative to 2000 levels. Further, 
climate change and variability encompass increased frequency of extreme 
weather events like heat waves, droughts, etc. Heat waves, specially 
occurring during some crucial stages of plant life cycle like pollination or 
pod set can limit yields. Heat waves can also cause wilting due to 
excessive transpiration, unless they are provided with irrigation. Droughts 
result in long term lack of water availability in plants resulting in famines. 
Strong winds can damage the leaves and heavy rains can cause flooding, 
both of which can be detrimental to the crops. If the temperature rise 
occurs in cooler areas of the world, those places will become more 
habitable and we may witness crops moving their ranges. In areas where 
crops are being grown in their warmest productive temperature ranges 
already, heat stress or increased disease could reduce yields. When 
temperatures exceed the optimal for biological processes, crops often 
respond negatively with a steep drop in net growth and yield. If night time 
temperature minima rise more than the daytime maxima--as is expected 
from greenhouse warming projections--heat stress during the day may be 
less severe than otherwise, but increased night time respiration may also 
reduce potential yields. Another important effect of high temperature is 
accelerated physiological development, resulting in hastened maturation 
and reduced yield.(Hillel, 1995). Since agriculture is dependent on 
rainfall, any change in its pattern or total precipitation will significantly 
affect agriculture. Moisture stress, especially during important stages of 
plant growth like pollination, flowering and grain filling is harmful. 
Increase in temperature may lead to higher rates of transpiration causing 
moisture stress in plants and would call for increased need for irrigation. 
In coming years, the demand for water for irrigation may increase due to 
warmer climates and agriculture may have to compete with other 
industries for water. Less rainfall also results in falling water tables which 
would also increase the energy needed to pump underground water. 



63 | P a g e  
 

Scientists and plant breeders are working towards developing new drought 
resistant varieties of various crops.  

  

SPECIES EMERGENCE AND EXTINCTION 

Melting of the Polar ice: Increasing atmospheric warming is causing 
polar ice to melt and Sea-ice in the Arctic has shown significant changes 
in coverage and thickness over the last 30 years. Studies show that, 
between 1980 and 2008, the extent of sea ice has declined by an average 
of 11%, with evidence of a recent acceleration and between 1980 and 2008 
(28 years), the thickness of sea ice reduced by 50% to 1.75 m.  

Rising Sea Levels: Sea level monitoring programmes and other data 
indicate increased sea levels currently compared to the past 2000 years. 
Sea expands when its water temperature increases. Likewise, melting of 
glaciers and polar ice leads to rising in sea level. Human activities like 
draining wetlands, groundwater withdrawal, dam construction, and land 
use change also contribute to sea level rise. Sea level rise is a serious 
concern as 41% of the world's population lives within 100km of the coast. 
The current rate of increase in sea levels (3.1mm per year), is higher than 
that the values predicted by the IPCC for 2100. However, these rates are 
not similar globally and have special variability.  Changes to the Ocean’s 
Major Current Systems Changes in ocean temperatures and wind patterns 
will affect and alter oceanic currents. As the ocean currents play a 
significant role in maintaining Earth’s climate, changes in the ocean’s 
major current systems will have major repercussions for the global 
climate. Oceanographers have observed changes in the North Atlantic 
Ocean currents on account of increase in sea surface temperature and 
increase in melting of ice. The Atlantic plays a key role in managing 
global ocean currents. The sinking of large amounts of cooler water in this 
ocean creates currents in the Southern and Pacific oceans. Hence a 
slowing down of the currents in this region has global impacts. The entire 
Northern Hemisphere cools, Indian and Asian monsoon areas dry up, 
North Atlantic storms get amplified and less ocean mixing results in less 
plankton and other life in the sea. Also, it would lead to heating up of the 
southern hemisphere. The IPCC concluded that the circulation may reduce 
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up to 54% by this century if temperature increases by 4 degrees C and 
GHG emissions keep increasing.  

MIGRATION PATTERN:  The distributions of many marine species 
including those we rely on for food are shifting because of their 
dependence on specific water temperatures and nutrient availability. Many 
marine species are moving toward the poles disrupting fisheries around the 
world. A recent study noted that more than 800 species of commercially 
important fish, including halibut, herring, tuna, and cod have migrated 
north. Many marine species such as whales and salmon time their 
migratory and reproductive cycles around prey. Whales migrate to the 
Arctic to prey on krill in the summer and salmon migrate to the oceans for 
seasonal nutrients. When these patterns are altered due to a changing 
climate, it results in a change of predator-prey relationships and increases 
mass strandings’, starvation, and poor reproductive success. For 
Atmosphere and Climate example, warmer sea surface temperatures along 
the US Northeast continental shelf are forcing a specific zooplankton 
species to shift to cooler waters. Atlantic Cod that prey on them in the 
Gulf of Maine and Georges Bank are found to have lower reproductive 
success. A recent study predicts that climate change will force hundreds of 
ocean fish northward. Northward shifts of warm water species by more 
than 10° latitude coinciding with a decrease in the number of cold-water 
species are related both to the rise in temperature in the Northern 
Hemisphere and to the North Atlantic Oscillation. A large number of 
biological events concerning maximal phytoplankton abundance as well as 
reproduction and migration of invertebrates, fish, and seabirds, all take 
place earlier in the year. Hence, in the past fifty years, the spring events 
have been shifting earlier for many species by an average of 4.4 ± 0.7 days 
per decade and the summer events by 4.4 ± 1.1 days per decade. 
Observations show that for all taxonomic groups, with great heterogeneity, 
the rate of displacement towards the poles reaches 72.0±13.5 kilometres 
per decade. Changes in the distribution of benthic, pelagic and demersal 
species can extend up to a thousand kilometres. These poleward 
migrations have led to an increase in the number of warm-water species in 
areas like the Bering Sea, the Barents Sea or the North Sea. The observed 
modifications in the distribution of benthic fish and shellfish with latitude 
and depth can be mainly explained by changes in the temperature of the 
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sea. The migration rates recorded in the marine environment appear to be 
faster than observed in the terrestrial environment.  

DIRECT EFFECTS ON HUMAN HEALTH: According to a report of 
the World Bank in 2010 the baseline health of a country is related to the 
amount of impact that could be caused due to climate change and also the 
costs for its adaptation. Therefore the likely risks and impacts of climate 
change vary between countries. A small change in the global climate will 
affect the normal functioning of the earth’s ecosystems. Some countries 
may experience extreme cold temperatures and people living in such areas 
would want warmer climates; for example the USA. Likewise certain 
areas may receive very hot temperatures and people would want cooler 
temperatures. These changes in climate can lead to beneficial and/or 
Atmosphere and Climate adverse effects. The changes that may be 
witnessed initially may be some changes in the seasonality of some 
infectious diseases. This includes vectorborne infections such as 
mosquito-borne diseases: dengue, chikungunya and so on that strike 
during the warmer periods. Some plant and animal varieties may die or 
even go extinct due to changes in climate variability, whereas some 
species are able to adapt themselves to the changed conditions. Some other 
significant impacts of climate change include changing food productions, 
agrarian distress and socio-economic issues. The table 12.1 given below 
gives you an idea of some environmental changes, the diseases caused 
therein and the different pathways responsible for bringing about 
infectious diseases in human beings.  

CLIMATE CHANGE IMPACTS ON HUMAN SETTLEMENTS, 
MIGRATION AND LIVELIHOOD: Climate Change Impacts on 
Human Settlements and Migration From time immemorial humans have 
travelled and settled along coastlines and other places for their livelihood 
and better opportunities. Some people are displaced due to conflicts, dam 
construction related issues and also due to catastrophes such the 2004 
tsunami where millions were affected and displaced. Drought and extreme 
climatic events also force people to search for better economic conditions 
and employment either temporarily or permanently. Another example is 
the 2008 Kosi floods that displaced many in Nepal and India. These events 
are sudden and sometimes unforeseen events. Sudden-onset hazards have 
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forced several million to migrate to other areas. The hazards cause 
physical loss of land and natural resources and people are unable to cope 
or adapt with the changes. On the other hand, drought is a slow creeping 
hazard. Slow-onset hazards still give people time to adapt themselves to 
the situation by regenerating the soil fertility and using appropriate seeds 
for cultivation etc. There are many factors that influence human migration. 
They include social, environmental, cultural, economic and political. The 
Paris Agreement gives references to migration and displacement. In the 
preamble, it refers to the vulnerability of migrants, and calls on states to 
‘respect, promote and consider their respective obligations on human 
rights’ when taking action to address climate change (UNFCCC, 2015: 1). 
It also addresses the need for a task force to ‘develop recommendations for 
integrated approaches to avert, minimize and address displacement related 
to the adverse impacts of climate change’ (UNFCCC, 2015). The Hyogo 
Framework for Action also recognized displacement as a potential driver 
of vulnerability (UNISDR, 2005). The Sendai Framework focuses on 
displacement in response to extreme events (UNISDR, 2015). Therefore, 
climate change brings about migration both within and crossborders. 
Climate Change Impacts on Livelihoods. Livelihoods can be defined as 
the different types of assets, abilities and activities that enable a person or 
household to survive (FAO, 2003). These assets include physical assets 
such as infrastructure and domestic assets; financial assets such as cash, 
jewellery, savings, mutual funds and pensions; natural assets such as 
natural resources, land for agriculture; social assets, which are based on 
the cohesiveness of people and societies; and human assets such as 
education and skills for survival. All these assets change with time (with 
cycle of events, we may lose or earn the assets) and are always different 
for various households and communities. In general, we should have a mix 
of assets so that we can tide over difficult situations. Our ancestors always 
believed in having mixed assets. In society we have different groups, 
various communities and not all can adapt to the climate change driven 
impacts. The marginal groups are those people who have few or lesser 
resources and power and they are not able to adapt themselves to the 
changes. In fact, they can be negatively impacted. It is usually people’s 
few productive assets that are at greatest risk from the impacts of climate 
change. In principle, all the physical assets can be damaged, financial 
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losses can occur, natural assets can be degraded or even destroyed and 
social assets can be undermined. Climate variability can result in certain 
food products becoming scarce at certain times of the year. Such seasonal 
variations in food supply, along with vulnerabilities to flooding etc. can 
impact livelihoods. Although these impacts might appear indirect, they are 
important because many marginal livelihood groups are close to the 
poverty line. Food is a key element of their existence. The main source of 
livelihood for the marginal groups is agriculture, livestock rearing and 
fishing. In most instances the challenges encountered by the rural 
livelihoods drive urban migration. When the numbers of the poor and 
vulnerable groups in urban slums increase, the availability of employment 
opportunities which are non-agriculture/non-farm based and the access of 
urban dwellers to obtain sufficient food products from the market will 
become increasingly important drivers of food security. A study by the 
International Labour Organization study (ILO, 2005) reports that there 
will be significant variations among the low income and middle-income 
countries in regarding the impacts of climate variability on livelihoods 
dependent on agriculture. The livelihood groups that are of concern in the 
context of climate changes include the low-income group affected by 
drought and flood; those who have poor food distribution and emergency 
response mechanisms. For example, fishermen living along the coastlines 
may experience sea-surges, storms, tsunamis and their fishing 
infrastructures may be damaged. They can lose their homes constructed 
nearby that are washed away by the storms. What happens to their 
livelihoods then? In the same way farmers may experience flash floods, 
wherein their land can be completely submerged and their crops may be 
destroyed. So, such changing temperature and rainfall conditions can 
devastate their livelihoods immediately. Therefore, climate change has 225 
Atmosphere and Climate serious consequences and affects the lives of a 
million people around the world. Adaptation measures are necessary to 
address these concerns. They include preparing heat wave early warning 
systems, urban planning to reduce the urban heat island effect, better land-
use planning, community relocation, reducing the vulnerability of essential 
services such as water, energy and food, and measures to assist vulnerable 
sectors and households. In addition, early warning systems and flood and 
cyclone shelters are also important health related adaptation strategies.  
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MITIGATION 

AGRICULTURE AS A SINK FOR GREENHOUSE GASES: 
Agriculture sector can also act as a sink to GHG. Firstly, agricultural 
sector can reduce its own emission. Plants use CO2 for photosynthesis. 
Hence, they have the ability to offset emissions from other sectors by 
reducing CO2. The biomass generated in agricultural sector can be used to 
produce biofuels which can be a substitute to fossil fuels which are 
currently used for energy. Improved management practices in agriculture 
can help in storage of carbon in plants and soils. Every tonne of carbon 
added to, and stored in, plants or soils removes 3.6 tonnes of CO2 from the 
atmosphere (Paustian et. al, 2006). Agriculture can increase soil carbon by 
the following: 1) Cropland Management: Several management practices 
can increase cropland soil carbon. Carbon inputs to soil can be increased 
by increasing crop productivity, growing crops that produce large amounts 
of residues, doing away with the practice of fallow periods between crops, 
efficient use of fertilizers, manures and irrigation and use of zero tillage or 
low tillage practices. 2) Management of Grazing Land: Soil carbon of 
grazing lands can be increased by improved management practices. These 
management practices include use of proper fertilization, irrigation, 
cultivation of legumes, improved grazing and use of improved grass 
species. 3) Changes in land use can also help to increase carbon in soil. 
Conversion of crop lands to forests or grassland scan increase soil carbon. 
Highly degraded areas like reclaimed mines, saline soils and eroded lands 
have high potential of carbon sequestration if a productive plant cover 
with high rates of carbon inputs from residues can be achieved.    

The Ocean acts as a carbon sink by absorbing large quantities of CO2. The 
CO2 absorption capacity of the ocean is ten times than that of fresh water, 
as CO2 is immediately reactive in sea water. This phenomenon causes 
changes in the chemical properties of the ocean. 

ADAPTATION TO CLIMATE CHANGE: UNCCD policy brief 
(UNCCD, 2009) talks about adaptation approaches to climate change, 
especially drought. These strategies can be extended to other climate 
change scenarios as also.  Early Warning Systems: If the possibility of a 
potential disaster is known in advance, communities can be motivated to 
establish safeguards particularly at household levels.  Strengthening 
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Coping mechanisms: New adaptive mechanisms need to be designed 
based on indigenous knowledge and traditional practices. This would 
strengthen the capacity of local people to address the issue of climate 
change within their own communities and social structure.  Mitigation 
activities to support adaptation: Actions promoting Sustainable Land 
Management improve the natural resource base of a region by restoring 
soil fertility, improving water availability, etc.  Joint Forest Management: 
Conserving and establishing forests by the communities can help in 
checking moisture and soil loss and improving soil quality.  
Diversification of Livelihoods: Studies assessing the diverse systems of a 
region supporting the local livelihoods and their resilience to climate 
change will help in determining viable new options that provide 
innovative solutions.  Local Governance: Participation of local 
communities in policy formulations and project development is very 
essential. The ability of these communities to develop the rationale for 
new technologies is crucial to their ability to be flexible when there is 
great uncertainty.  Climate Insurance: Financial instruments on which the 
communities can bank upon at times of unanticipated risks are a priority. 
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Abstract- Human population is subjected to biggest health threat because 
of Climate change. Climate change affects the clean air, safe drinking 
water, sufficient food, and secure shelter, which are social and 
environmental determinants of health. Air, water, and food are the basic 
necessities of life, but they are also the carrier of bacterial, viral, and 
parasitic diseases. The negative effects of climate change like floods, 
drought, excessive heat, etc, are disturbing the balance of nature, giving 
these pathogens a breeding ground. While no one is safe from these risks, 
the people whose health is being harmed first and worst by the climate 
crisis are the people who contribute least to its causes, and who are least 
able to protect themselves and their families against it, that are people in 
low-income and disadvantaged communities. In India weak health 
infrastructure will be the least able to respond and cope up with these 
challenges. 

 

Keywords: Climate change, healthcare, India, public health 

 

INTRODUCTION 

Climate change is a threat to public health security – from extreme 
weather-related disasters to wider spread of vector-borne diseases as 
malaria and dengue, which is unevenly distributed around the world. 
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According to the “Third Assessment Report” (IPCC, 2001) human health 
vulnerability to climate change is a function of exposure, sensitivity, and 
adaptive capacity. Since, developing country are densely populated so are 
particularly vulnerable.  

India is a large developing country with more than one billion 
population. There is 7500 km long Great Himalayas in the north, and 6100 
Km long densely populated coast line in the south. About 70% of its 
population reside in rural and semi-urban areas which directly interacts 
with the natural resources such as water, biodiversity, mangroves, coastal 
zones, grasslands and completely hang on on climate-sensitive sectors 
like- agriculture, forests, and fisheries. Owing to pollution, land use 
changes, and climatic factors, India is experiencing a hotter climate year 
on year, resulting in higher temperatures and untimely rainfall. Heat 
waves, draughts, land, and coastal floods produces a devastating impact on 
agriculture-based economy. These factors promote the breeding of 
mosquitoes and the increased transmission of vector borne diseases. 
(Majra and Gur, 2009) 

Although it is unequivocal that climate change affects human 
health, it remains challenging to accurately estimate the scale and impact 
of many climate-sensitive health risks. However, scientific advances 
progressively allow us to attribute an increase in morbidity and mortality 
to anthropogenic global warming, and more accurately determine the risks 
and scale of these health threats. Recent studies also point out India's poor 
performance in addressing climate-related concerns. In the Environment 
Performance Index 2022, India ranked at the bottom of the list (Bavadam, 
2022). This raises concerns about the future impact of climate change on 
the health of people across the country. 
 

GLOBAL CLIMATE CHANGE OUTLINES AND INDIAN 
SCENERIO 

Although Climate change is a natural phenomenon of decades 
occurring on longer time scales yet anthropogenic activities have fasten 
the process multi-fold. The major cause is increase in the atmospheric 
concentration of energy trapping greenhouse gases that primarily includes 



73 | P a g e  
 

CO2, CH4, CFC and Oxides of nitrogen and sulphur. Major sources of 
these greenhouse gases are fossil fuel combustion, forest burning, irrigated 
agriculture, animal husbandry, oil extraction, and compressor-based 
cooling devices like refrigerator and air conditioner etc. According to the 
“Fourth Assessment Report” these gases have increased the global average 
surface temperature by approximately 0.65°C over the last 50 years, thus a 
significant rise in sea level and increased frequency of intense cyclones. 
Climatologists forecast that if these situations continue over some more 
decades, the global mean surface temperature will rise by 1.1–6.4° C and 
heat waves, floods, draughts, heavy precipitation, and other extreme 
events will become more frequent and intense. 

The latest high-resolution climate change scenarios and projections 
for India, based on the Regional Climate Modeling system, known as 
PRECIS, developed by the Hadley Center and applied for India using 
IPCC scenarios A2 and B2 (Kumar, 2005) show an annual mean surface 
temperature rise by the end of the century, ranging from 3 to 5°C under the 
A2 scenario and 2.5 to 4°C under the B2 scenario, with warming more 
pronounced in the northern parts of India. A 20% rise in all India summer 
monsoon rainfall and further rise in rainfall is projected over all states 
except Punjab, Rajasthan, and Tamil Nadu, which show a slight decrease. 
Extremes in maximum and minimum temperatures are also expected to 
increase and similarly extreme precipitation also shows substantial 
increases, particularly over the west coast of India and west central India. 
Rapid mountain glacier retreat has been documented in the Himalayas, 
meltwater from the Himalayan glaciers contributing a sizeable portion of 
river flows to the Ganges, Brahmaputra, Indus, and other river systems. 
(Smith. 2001) 
 

EFFECT OF CLIMATE CHANGE ON HUMAN HEALTH 

Sustained public health on biosphere requires life supporting 
services of planet that solely depend on global climate and India is not the 
exception to this fact. Climate change can affect human health directly as 
thermal stress, death/injury in floods and storms or indirectly through 
changes in the ranges of disease vectors like flies and mosquitoes, water-



74 | P a g e  
 

borne pathogens, water quality, air quality, and food availability and 
quality (McMichael AJ, et al, 2003). Public health, to a large extent, 
depends on safe drinking water, sufficient food, secure shelter, and good 
social conditions. A changing climate is likely to affect all these 
conditions. Climatic stability confers physical safety and comfort to the 
populations. Changing temperatures and precipitation patterns linked to 
climate change will further affect health by changing the ecology of 
various vector-borne diseases, such as malaria, dengue, chikungunya, 
Japanese encephalitis, kala-azar, and filariasis (Bhattacharya et al. 
2006; Dhiman et al. 2008). 

Climate change is already impacting health in a myriad of ways, 
including death and illness from increasingly frequent extreme weather 
events, such as heatwaves, storms and floods, the disruption of food 
systems, increases in zoonoses and food-, water- & vector-borne diseases, 
as well as mental health issues. Furthermore, climate change is 
undermining many of the social determinants for good health, such as 
livelihoods, equality and access to health care and social support 
structures. These climate-sensitive health risks are disproportionately felt 
by the most vulnerable and disadvantaged, including women, children, 
ethnic minorities, poor communities, migrants or displaced persons, older 
populations, and those with underlying health conditions. Climate change 
creates a conducive environment for the creation and transmission of 
several communicable diseases like malaria, dengue, diarrhoea, etc. For 
example, when flood water gets contaminated with human or animal 
waste, water-borne diseases like diarrhoea and cholera start spreading 
faster.  
 

HEALTHCARE CHALLENGES IN INDIA 

Climate change already contributes to the global burden of disease 
and this contribution is expected to grow in the future. Approximately 
600,000 deaths occurred worldwide as a result of weather-related natural 
disasters in the 1990s, some 95% of which took place in developing 
countries (WHO, 2002). As per National Communications Report of India 
to the United Nations Framework Convention on Climate Change, climate 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3114809/#b6-ehp-119-765
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3114809/#b6-ehp-119-765
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3114809/#b11-ehp-119-765
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change is likely to impact all the natural ecosystems as well as 
socioeconomic systems (UNFCCC, 2004). Some of the Public Health 
challenges of various climate change patterns in India are summarized as 
below- 

1. EXTREME TEMPRETURES 

Health effect of temperature extremes are obvious and sometimes 
fatal. India experiences a wide range of temperature extremes having cold 
waves in hilly mountains to heat waves in plains and coastal areas. It grabs 
more than one thousand life every year (WHO, 2008). In the recent 
decades, highest temperature at some places in India touched as high as 
47oC which is 10oC above the normal. 
 
2. EXTREME WEATHER EVENTS 

Extreme weather events such as severe storms, floods, and drought 
have claimed thousands of lives during the last few years and have 
adversely affected the lives of millions and cost significantly in terms of 
economic losses and damage to property. India and the subcontinent saw 
five of the 20 major natural calamities recorded worldwide in terms of 
victims, including 1999 cyclone of Orissa, floods of Chennai, 2004 
Tsunami, 2005 rains and floods of Maharashtra, and 2005 cyclones of 
Andhra Pradesh etc. These climate extremes, apart from health, also 
damage the public health infrastructure. India, like other developing 
countries, is poorly equipped to deal with weather extremes. Hence, the 
number of people killed, injured, or made homeless by natural disasters 
has been increasing rapidly. (WHO, 2005) 
 
3. VARIABLE PRACIPITATION PATTERN 

Precipitation pattern of country had been variable since last few 
decades. Places like cherrapunjee in Meghalaya which is known to be the 
wettest places are facing rare rain crisis while the dry plateau regions like 
Maharashtra are flooded with heavy rain. On the other hand, dry seasons 
are wet heavily while rainy months are suffering with low monsoon. Water 
scarcity already affects four of every 10 people. A lack of water and poor 
water quality can compromise hygiene and health. This increases the risk 
of diarrhoea, which kills approximately 1.8 million people every year, as 
well as trachoma (an eye infection that can lead to blindness) and other 
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illnesses. Many diarrheal diseases vary seasonally, suggesting sensitivity 
to climate. In India, like in other tropics, diarrheal diseases typically peak 
during the rainy season. Both floods and droughts increase the risk of 
diarrheal diseases. Major causes of diarrhoea linked to heavy rainfall and 
contaminated water supplies are cholera, cryptosporidium, E. 
coli infection, giardia, shigella, typhoid, and viruses such as hepatitis A. 
(WHO, 2005; Wilson, 2001) 
 
4. RISING SEA LEVELS 

India has a very long densely populated coastline which is highly 
vulnerable to coastal floods. Potential effects on health due to sea level 
rise include-Death and injury, Reduced availability of fresh water due to 
saltwater intrusion, Contamination of water supply through pollutants 
from submerged waste dumps, change in the distribution of disease-
spreading insects, health effect on the nutrition due to a loss in agriculture 
land and changes in fish catch, health impacts associated with population 
displacement. Any increase in frequency and severity of these extreme 
climate events or change in coastline as projected is likely to have serious 
effects and can cause population displacement. These displaced people are 
likely to face diverse health consequences – traumatic, infectious, 
nutritional, psychological, and other – that occur in demoralized and 
displaced populations in the wake of climate-induced economic 
dislocation, environmental decline, and conflict situations. (WHO, 2005). 

 

5. RETRACTING GLACIERS 

Most of the states in the North, including Punjab, Haryana, 
Rajasthan, Uttar Pradesh, Madhya Pradesh, and the north east are 
dependent on river water with origin in the Himalayas. Rising 
temperatures may cause the snow to melt earlier and faster in the spring, 
shifting the timing and distribution of run-off. Projections are for a 
regression of the maximum spring stream-flow period in the annual cycle 
of about 30 days and an increase in glacier melt run-off by 33–38%. These 
changes could affect the availability of freshwater for natural systems and 
human use. Excessive melt water could cause flash floods. Melting 
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glaciers in the Himalayas may lead to glacier lake outburst floods, as 
occurred in Himachal Pradesh. (Lendrum etal., 2007). 

 
6. FOOD INSECURITY 

Increasing temperatures and more variable rainfalls and loss of 
agricultural land due to flash floods are expected to reduce crop yields 
ultimately leading to food insecurity in country where malnutrition is 
already an important public health problem. Malnutrition causes millions 
of deaths each year, from both a lack of sufficient nutrients to sustain life 
and a resulting vulnerability to infectious diseases such as malaria, 
diarrhoea, and respiratory illnesses. Simulations using dynamic crop 
models indicate a decrease in the yield of crops as temperature increases in 
different parts of India. Anaemia is also a bigger outcome of Malnutrition 
which may lead to maternal mortality, weakness, diminished physical and 
mental capacity, increased morbidity from infectious diseases, perinatal 
mortality, premature delivery, low birth weight, impaired cognitive 
performance, motor development, and scholastic achievement. (NFHS, 
2007; WHO, 2008). 
 
7. VECTOR BORNE AND OTHER DISEASES 

Climatic variations are prospective to alter the frequency and 
length of transmission seasons and geographic range of important vector-
borne diseases like malaria and dengue. Excessive monsoon rainfall and 
high humidity have been identified as a major cause of enhanced mosquito 
breeding and survival. Recent analyses have shown that the malaria 
epidemic risk increases around five-fold in the year after an El Niño event 
(Bouma etal., 1996). In India, the transmission windows for malaria are 
predicted to increase with climate change (). Dengue is another important 
arboviral disease of humans, occurring in tropical and subtropical regions, 
particularly in urban settings. Since 1960, more than 50 outbreaks have 
been reported to or investigated by the National Institute of 
Communicable Diseases in India. The 1996 epidemic in New Delhi was 
the worst of its kind, which affected 16,517 persons and killed 545 (Lal 
and Adarsh, 2007). Warmer temperatures enhance vector breeding and 
reduce the pathogen's maturation period within the vector organism.  
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Rodents, which proliferate in temperate regions following mild wet 
winters, act as reservoirs for various diseases. Certain rodent-borne 
diseases are associated with flooding, including leptospirosis, tularaemia, 
and viral haemorrhagic diseases. Other diseases associated with rodents 
and ticks, and which show associations with climatic variability, include 
Lyme disease, tick-borne encephalitis, and Hantavirus pulmonary 
syndrome (Wilson, 2001).  
 
8. OTHER EFFECTS 

Increasing global temperatures affect levels and seasonal patterns 
of both man-made and natural air-borne particles, such as plant pollen, 
which can trigger asthma. About 6% of children suffer from respiratory 
tract infection and 2% of adults suffer from asthma (NFHS, 2007). Asthma 
deaths are expected to increase by almost 20% in the next 10 years if 
urgent actions to curb climate change and prepare for its consequences are 
not taken (WHO,2008).  

Stratospheric ozone depletion is essentially a different process 
from climate change. However, greenhouse warming is affected by many 
of the chemical and physical processes involved in the depletion of 
stratospheric ozone. Exposure to ultra violet radiation has been implicated 
as a cause of skin cancer (melanoma and other types) in fair-skinned 
human populations living at mid to high latitudes and to induce 
immunosuppression that could influence patterns of infectious disease. 
(Madronich and de Gruijl, 1993; Ponsonby etal., 2002). 

 

STRATEGIES TO COUNTERACT CLIMATIC HEALTHCARE 
CHALLANGES 

There are two types of strategies to respond for protecting health 
from effects of climate change- ‘Mitigation’ and ‘Adaptation.’ Adaptation 
can reduce sensitivity to climate change while mitigation can reduce the 
exposure to climate change, including its rate and extent (Yohe and Ebi, 
2005).  

The mitigation of greenhouse gases provides a mechanism for 
slowing, and perhaps eventually halting, their build-up in the atmosphere. 
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Emission of greenhouse gases can be reduced by more efficient use of 
energy, reducing dependence on carbon energy, and switching to low-
carbon energy like solar, hydro, or wind energy, etc. Steps to reduce 
greenhouse gases emissions lessen the health impacts of climate change. 
For example, promoting the safe use of public transportation and active 
movement, such as biking or walking as alternatives to using private 
vehicles, could reduce carbon dioxide emissions and improve public 
health. They can not only cut traffic injuries but also air pollution and 
associated respiratory and cardiovascular diseases. Increased levels of 
physical activity can lower the overall mortality rates. A slowing of the 
rate of warming by mitigation of greenhouse gases could yield important 
benefits in the form of reduced impacts to human health and other 
systems. However, the inertia in the climate system means that there will 
be a significant temporal lag between emission reduction and slowing in 
the rate of warming.  

Even if greenhouse gas emissions are reduced in the near future, 
Earth's climate will continue to change. Hence, adaptation strategies must 
be considered to reduce disease burdens, injuries, disabilities, and deaths. 
Extreme weather events can have vastly different impacts because of 
differences in the target population's coping capacity. The rebuilding and 
maintaining of public health infrastructure is often viewed as the “most 
important, cost-effective, and urgently needed” adaptation strategy 
(McMicheal etal., 2003). This includes public health training, more 
effective surveillance and emergency response systems, and sustainable 
prevention and control programs. Education, awareness-raising, and the 
creation of legal frameworks, institutions, and an environment that enables 
people to take well-informed, long-term, sustainable decisions are also of 
paramount importance. Adaptive capacity is also a function of current 
population health status and pre-existing disease burdens. The main 
determinants of a community's adaptive capacity are economic wealth, 
technology, information and skills, infrastructure, institutions, and 
equity. In India, the impacts of major vector-borne diseases and disasters 
can limit or even reverse improvements in social development (Bouma 
etal., 1997).  
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CONCLUSION 

India needs a more resilient healthcare infrastructure to counter its 
impact. It is the high time for Indian health care system to become more 
responsive to climate change-related illnesses. Public awareness, 
vaccination, rational distribution of healthcare products and better sanitary 
conditions should be our priority to achieve protection from it. 

It will be critical for India to invest in improvements in 
information infrastructure that are innovative and that promote 
interdisciplinary collaborations while embarking on adaptation strategies. 
This will require unprecedented levels of collaboration across diverse 
institutions in India and abroad. The data can be used in research on the 
likely impacts of climate change on health that reflect India’s diverse 
climates and populations. Local human and technical capacities for risk 
communication and promoting adaptive behaviour must also be enhanced. 

Any further increase, as projected in weather-related disasters and 
related health effects, may cripple the already inadequate public health 
infrastructure in the country. Hence, there is an urgent need to respond to 
the situation. Response options to protect health from effects of climate 
change include mitigation as well as adaptation. Both can complement 
each other and together can significantly reduce the risks of climate 
change. 
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Abstract- The risk of gradual decline in the biodiversity is increasing with 
the high rate due to the various hazardous factors of threatening pace. 
Somehow, these factors are physiochemical, natural, man-made 
obstructions, hinderance of calamities and most importantly climate 
change. Though, environmental problems are intimating ‘stress’ caused 
due climatic factors and adverse change in climatic conditions due to 
abundancy of such stress elements are causing the ‘curse’ and making the 
‘sin’ to the biodiversity. As environment is diminishing day by day, 
relationship between biotic and abiotic system is losing equilibrium and 
this little shift in equilibrium is creating the fast and narrow end of 
extinction of biodiversity. The loss in biodiversity is creating a question 
for the economic and sustainable growth of our country that what is there 
which can alter the activity of Ecosystem to make the things normalize 
and stable. Biodiversity impacts environment with the high rate of 
beneficiary and ecosystem functions to provide goods and services needed 
to the prosper. 
 

Keywords – Calamities, diminishing environment, hazardous factors, 
loosing equilibrium. 
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Introduction 

As we know that biodiversity is the way to live a vibrant life for 
that we need to understand the care and the things for maintaining 
wellness of it. It is unevenly and widely distributed on the earth in 
discontinuous fashion. Near the tropic line it is abundantly found with 
huge and diversified manner. Biodiversity is the variability of life on the 
earth as species to genetics diversification is there. The productivity 
depends on the distribution, tropic region produces the highest amount as 
compared to the less abundant area. Biodiversity works with ecosystems 
maintaining the flow of energy with different tropic levels so, that the 
peace in the equilibrium remain intact. But there is some defects from 
obstructions are occurring day by day, which may be the red sign of 
extinction of biodiversity. These defects are the factors that are creating 
enormous harm to the relationship of biotic and abiotic system and 
causing dismantling the ecosystems. Human actions are the only 
responsible source of creating this misbehave towards the environment. 
Compelling evidence now shows that the reverse is also true: biodiversity 
in the broad sense affects the properties of ecosystems and, therefore, the 
benefits that humans obtain from them. The effective utilization of 
resources in the modern scenario impacts this huge loss or diminishing 
biodiversity for the economic betterment or human development without 
thinking and understanding the boon or bane of the thing. 
 

What is this biodiversity loss and how it is declining ? 

After reaching the scientific approach and the enormous literature 
review of the current scenario makes the status Which spell out the 
declination or loosing biodiversity efficiently. To ameliorate and slump the 
defects or the factors responsible for this unwanted need of loss, some 
goals are also developing. Diversity of flora as well as fauna are on the 
bright light of extinction due to the habitat loss, overuse of resource, 
climate change due to global warming, deforestation and promptly man-
made impediments like industrialisation are creating hurdles for the free 
movement of specie. This is the embarrassment of nature or an obstacle in 
the flow of energies among different tropic levels are stumbling blocked. 
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Actually we all are dependent on Biodiversity in many ways: - 
As per the UN reports about the biodiversity i.e., United National 

Biodiversity Conference (COP 15), it is aimed for the development of the 
Rules and Goals favouring the betterment and protection of nature by 
2030. Life is only possible on the earth due to the richness of nature with 
its numberless resource qualities which are utilitarian for humans. 
Economic wealth of our country also depends on it as a materialistic thing 
for establishing a business or model. It is already proven that biodiversity 
is a huge hub of life, as it envelopes the large species of flora and fauna 
both together with microorganisms like fungi and bacteria (makes high 
economic rate). Nature circumscribes with biotic and abiotic factors 
collectively, abiotic like – climate, soil, water, air and so on. Some-how 
this border of life is in crisis, that is why the goals to cure and compensate 
the losses should be needed urgently. The resources we need for survival, 
are also getting from the nature supported by biodiversity is efficiently and 
efficaciously dropping which may be a depressive factor for the economic 
building of our country. Security, food and nutrition, energy, development 
of medicine and pharmaceutics, everything is supported by biodiversity. 
Even to fight a imperilment of disease or anything can be a possibility due 
to biodiversity. Indirectly or may be directly our life style is surely 
depending on biodiversity, from clothing to livelihood. 
 
Evolution of biodiversity, which is now tending to its extermination: - 

If we push the brain towards the evolutionary phase of 
biodiversity, it seems to be a million years ago. The complexity of the fact 
of evolution is in the race of scientific research these days. It is already 
proven that increased pace or diversification occurred concurrently in the 
time of 100 million years ago and more diversified forms of live comes to 
our knowledge today with a rapid surge. But, modern trends of this life are 
making it critically stayed. Disappearance of biodiversity is just next to it, 
as scientists are preconditioning for its death. 

 
Major Issues at the helm of declining biodiversity: - 

If we talk about inclusively, there are enormous issues through 
which the biodiversity is in the red zone. These are followed below – 
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1. Change in human behaviour - Human impact is one of the most 
prominent factors responsible for the destruction in nature. Like – land use 
for developing industries led to the habitat loss of the living species of that 
particular area. Overexploitation on the extreme rate of natural resources 
for our betterment, overhunting, overharvesting to get the proper 
livelihood is creating the foe relations with our environment. Human 
habits are seeming to be the highly influenced for disturbed biodiversity. 
 
2. Deforestation, global warming and impacts of urbanisation - These 
are the anthropogenic actions usually creating a negative way of 
development. IPBES (Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services) accounts anthropogenic actions as 
the drivers of biodiversity loss. Biological invasions, sea-use change is 
some of the drivers other than deforestation and urbanisation. Similarly, 
these hinderances are also making things unvalued and unfavoured for the 
biodiversity. 
 
3. Pollution – It is a chief or a foremost reason occurred as an obstacle for 
the proper maintenance of ecosystem driving the equilibrium needed for 
the stability in biodiversity. Types of pollutants exert influence on 
environment in different ways, through eradicating the fertility of soil, 
befouling water bodies with deleterious contaminants, creating invasive 
injurious agents in the air causing the weep of diseases. 
 
4. Climate change - It is one of the main drivers of biodiversity loss, 
mostly due to human activities again, somehow, temperature is increasing 
due to the anthropogenic actions against of biodiversity. The fluctuation in 
the climate patterns accounts the death of many living species. This 
acquaintance of change in climate rapidly is almost explaining the loss 
factor of biodiversity. Climate change affects the natural living species in 
the tropic regions as well, even the actual fact of danger lies here that the 
living species are now unable to migrate. 
 
5. Invasive alien species – The researchers and policy makers already 
mentioned that the increment of lethal factors of greater impact are 
affecting the marine biodiversity. By hook or crook, invasiveness of alien 



87 | P a g e  
 

species is impacting the socioeconomic growth or even impacts negative 
on human health. Reduction in economic production due to loss in marine 
biodiversity is also coming to the extent of the end. Biodiversity is in 
severe condition now, terrestrial, marine or other forms of it are not well 
due to invasiveness of such wan species. 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 1:  % of hazardous issues responsible for biodiversity loss 

 

 

 

The most prominent cause of declining biodiversity – 

The following data specified is heeding the percentage of 
substantial issues that how effectively these are being the 
part of the diminishing biodiversity. This became in 
acquaintance with this data, that climate change, 
pollution, over human population and globalisation all 
these are blameworthy for the loss in biodiversity. In fair 
means or foul, it is iterated that pollution is utmost or 
considerable affair of the problem. 
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Biodiversity and Economic growth of the country –  
It is already proven that biodiversity cares the country’s economic 

health. A questionnaire of more than hundred literate or professionals 
believes that country’s economic growth is controlled by the biodiversity 
by utilising the resources of several kinds which is meeting the need and 
needed to the prosper. Increasing evidence shows that an expanding 
economy demean biodiversity. In this paper, biodiversity is understood as 
the variability among living organisms and the ecological complexes of 
which they are a part. This can include variation in genetic, phenotypic, 
phylogenetic, and functional attributes, as well as changes in abundance 
and distribution over time and space, within and among species and 
ecosystems. The connection between economic growth and biodiversity 
loss can be explored by have recourse to correlations between gross 
domestic product (GDP), resource use and the state of biodiversity. While 
such associations do not necessarily implicit ancestry, the arguments 
assembled below suggest that causal relations do exist. 

 

Figure.1.2: Graph showing and proving the dependency of economic growth on 

biodiversity (from questionnaire) 
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By some means, the chapter of economic growth of the country is 
creating a dismantle health of biodiversity and packing it to the death. The 
overutilization of resources is may be a beneficial aspect for building core 
in economy but also being in charge of dropping sustainability. As 
biodiversity underpins economic activity by food production, nutrition 
provision, disease prevention and control specifically, manufacturing of 
medicines and pharmaceuticals all these fundamentals rely on biodiversity 
and hence, is creating a economic. 
 

Relationship between biodiversity and economy  
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Why biodiversity is important for the planet? – 

The graph is allude to explain the importance of biodiversity in the 
company of planet. Most of the literates thought that it helps in 
maintaining the ecological balance and even all the species in an area 
work together to cling to life and sustain their ecosystem. Biodiversity is 
indispensable for the development, growth, formation of the living 
creatures bolster up all life possible on earth and establishing equilibrium 
because without the continuation of the biodiversity, the things become 
unhandled. As the fresh breath of life could only makes its possibility with 
the linger of biodiversity. But people are not valuing nature, then, it may 
not be a big statement, if,  we consider it as a disdain of the existence of 
planet straightaway. 
 

 

Figure.1.3: showing the importance of biodiversity to the planet ( data ) 

What is the scale of biodiversity loss ? 
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The list of known recent extinctions is still a small fraction of all 
species on the planet but it is far above prehuman levels and the evidence 
suggests it is rising fast. A recent report indicated that one million species 
could be threatened with extinction. Since 1500, 1.6% of birds, 1.9% of 
mammals and 2.2% of amphibians have been recorded as extinct. Between 
1990 and 2020, around 420 million hectares of forest (mainly tropical 
forest) has been lost and a further 10 million hectares, an area the size of 
Scotland and Wales combined, is being lost each year (The2). The 
extinction of species is on the mark and the extermination of life is making 
its presence efficiently. 

 

Conclusion  

The direct proportionality of population size and the pressure on 
ecosystem emerges the unbearable changes unless we change our pattern 
of consumption. The use of biodiversity in a sustainable way meant the 
use of resources at a rate that the nature can renew them.  Only option is 
that to manage productivity, increase management of adaptability and 
traditional knowledge. 

The CBD (Convention on Biological Diversity) is aiming the 
sectors affecting biodiversity (Agriculture, Fisheries, Tourism, Water 
management). They adopted the “Addis Ababa Principle” and Guidelines 
for the sustainable use of biodiversity with the fourteen principles 
applicable to the various fields. 
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The issue of economic growth and the environment essentially 
concerns the kinds of pressures that economic growth, at the national and 
international level, places on the environment over time. The relationship 
between ecology and the economy has become increasingly significant as 
humans gradually understand the impact that economic decisions have on 
the sustainability and quality of the planet. 

Economic growth will be undermined without adequate 
environmental safeguards, and environmental protection will fail without 
economic growth. The earth’s natural resources place limits on economic 
growth. These limits vary with the extent of resource substitution, 
technical progress, and structural changes. 

Economic growth means an increase in real output (real GDP). 
Therefore, with increased output and consumption we are likely to see 
costs imposed on the environment. The environmental impact of economic 
growth includes the increased consumption of non-renewable resources, 
higher levels of pollution, global warming and the potential loss of 
environmental habitats. 

However, not all forms of economic growth cause damage to the 
environment. With rising real incomes, individuals have a greater ability to 
devote resources to protecting the environment and mitigate the harmful 
effects of pollution. Also, economic growth caused by improved 
technology can enable higher output with less pollution. Increased 
consumption of fossil fuels can lead to immediate problems such as poor 
air quality and soot, (London smogs of the 1950s). Some of the worst 
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problems of burning fossil fuels have been mitigated by Clean Air Acts – 
which limit the burning of coal in city centres. Showing that economic 
growth can be consistent with reducing a certain type of pollution. 

Less visible more diffuse pollution. While smogs were a very clear 
and obvious danger, the effects of increased CO2 emissions are less 
immediately obvious and therefore there is less incentive for policymakers 
to tackle. Scientists state the accumulation of CO2 emissions have 
contributed to global warming and more volatile weather. All this suggests 
economic growth is increasing long-term environmental costs – not just 
for the present moment, but future generations. 

Air/land/water pollution causes health problems and can damage 
the productivity of land and seas. Global warming and volatile weather. 
Global warming leads to rising sea levels, volatile weather patterns and 
could cause significant economic costs Soil erosion. Deforestation 
resulting from economic development damages soil and makes areas more 
prone to drought.  

Loss of  biodiversity. Economic growth leads to resource depletion 
and loss of biodiversity. This could harm future ‘carrying capacity of 
ecological systems’ for the economy. Though there is uncertainty about the 
extent of this cost as the benefit of lost genetic maps may never be known. 

Long-term toxins. Economic growth creates long-term waste and 
toxins, which may have unknown consequences. For example, economic 
growth has led to increased use of plastic, which when disposedof do not 
degrade. So there is an ever-increasing stock of plastic in the seas and 
environment – which is both unsightly but also damaging to wildlife. 
Some resources such as water, forests, and clean air are under attack, 
while others such as metals, minerals, and energy are not threatened. This 
is because the scarcity of metals and similar resources is reflected in 
market prices. Here, the forces of resource substitution, technical progress, 
and structural change have a strong influence. But resources such as water 
are characterized by open access, and there are therefore no incentives to 
conserve. Many believe that effective policies designed to sustain the 
environment are most necessary because society must be made to take 
account of the value of natural resources and governments must create 
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incentives to protect the environment. Economic and political institutions 
have failed to provide these necessary incentives for four separate yet 
interrelated reasons: 

1) Short time horizons;  

2) Failures in property rights; 

3) Concentration of economic and political power; 

4) Immeasurability and institutional uncertainty. 

Although economists and environmentalists disagree on the 
definition of sustainability, the essence of the idea is that current decisions 
should not impair the prospects for maintaining or improving future living 
standards. The economic systems of the world should be managed so that 
societies live off the dividends of the natural resources, always 
maintaining and improving the asset base. 
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Introduction 

“Jewels don’t sustain life but Water drops do” 

 
Water is one of the Pancha Tattva, the five prime elements of 

which everything is made, four others being Earth, Air, Fire, and Sky. Of 
these, water is the key nurturer, without which most life, including human 
life, cannot survive. Water, which sustains life on earth, is an invaluable 
natural resource. Earth is the only planet in the entire solar system which 
supports life, because it contains water. About 71 per cent of the surface of 
the earth is covered with water, but only about 3 per cent of the total water 
on the earth is freshwater. Water resources management is one of the key 
factors in development of agricultural production and related area in order 
to attain self-reliance in food security and also development of agro-based 
industries so that employment opportunity can be enhanced. Even after 73 
years of independence, we have extended the irrigation facility only about 
53% of the total net sown area. Government of India launched Jal Shakti 
Abhiyan (JSA) in 2019, a time bound campaign with a mission mode 
approach intended to improve water availability including ground water 

mailto:drprabha1962@gmail.com
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conditions in the water stressed blocks of 256 districts in India. Further, 
Jal Shakti Abhiyan: Catch the Rain campaign has been launched by the 
Hon'ble Prime Minister of India on 22nd March, 2021 under which various 
activities will be carried out for rainwater conservation in all the districts 
of the country. Central Government has formulated the National 
Perspective Plan (NPP) for Water Resources Development which 
envisages transfer of water from water surplus basins to water deficit 
basins to improve availability of water. 

 

Methodology 

 
Data: Secondary data has been used from the published reports and 
datasets. 

The following formulae were used: 

Three Year Moving Average 

 

 Yt+1  =   Yt + Yt+1 + Yt+2 

    3 

Where Yt  is variable ( area sown, production or yield )  

And    t is period, say, t = 0,1,2….. 

Compound growth rate 

 

Yn = Y0(1+r)n           

 

 where, Yn is projected variable value ,  

 Y0 is initial variable value                                             

  r is Compound Growth Rate of variable in proportion,   

  n is period 
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R =[(Yn/Y0)1/n  - 1.0]*100      

where R is Compound %age growth rate  

 

Projection 

Least Square Technique has been applied for the following linear model: 

Y = a + b X 

Where Y is Foodgrains production 

    a is constant 

   b is regression of Y on X,   

            X is year  (X=1 for 1991-92 

                                           =2 for 1996-1997 & so on) 

 

Findings and Discussions 

Water Resources Management is one of the key factors for 
development of Agricultural production and related areas where water 
requirement is essential. The assured irrigation water supply is utmost 
importance for food security.  Water availability per person is dependent 
on the population of the country and for India, per capita water availability 
in the country is reducing due to increase in population. Reducing per 
capita water: The average annual per capita water availability in the years 
2001 and 2011 was assessed as 1816 cubic meters and 1545 cubic meters 
respectively which may further reduce to 1367 cubic meters in the years 
2031.  
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Table -1 State-wise  Net Sown Area & Net Irrigated Area (in 000 ha) 
Sl No States/Uts 

Net Sown Area 
(NSA) 

Net Irrigated Area 
(NIA) 

% of NIA to 
NSA 

1 Andhra Pradesh 5884 2879 48.93 

2 Arunachal Pradesh 234 56 23.93 

3 Assam 2723 366 13.44 

4 Bihar 5077 3059 60.25 

5 Chhattisgarh 4635 1528 32.97 

6 Delhi 22 22 100.00 

7 Goa 127 22 17.32 

8 Gujarat 10302 4233 41.09 

9 Haryana 3600 3273 90.92 

10 Himachal Pradesh 542 117 21.59 

11 Jammu& Kashmir 720 428 59.44 

12 Jharkhand 1281 231 18.03 

13 Karnataka 10664 4032 37.81 

14 Kerala 2026 410 20.24 

15 Madhya Pradesh 15512 12517 80.69 

16 Maharashtra 17406 3169 18.21 

17 Manipur 446 73 16.37 

18 Meghalaya 255 101 39.61 

19 Mizoram 146 16 10.96 

20 Nagaland 384 118 30.73 

21 Odisha 4102 1137 27.72 

22 Puducherry 15 13 86.67 

23 Punjab 4119 4111 99.81 

24 Rajasthan 18032 8821 48.92 

25 Sikkim 77 15 19.48 

26 Tamil Nadu 4738 2672 56.40 

27 Telangana 4660 2210 47.42 

28 Tripura 255 87 34.12 
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29 Uttar Pradesh 16538 14392 87.02 

30 Uttarakhand 648 323 49.85 

31 West Bengal 5250 3107 59.18 

 
ALL INDIA 140420 73538 52.37 

 

The break-up of net sown area and net irrigated area is given in 
Table-1. It is seen that the All India percentage to Net Irrigated area to Net 
sown area is observed around 52% % during 2019-20. The highest % of 
NIA to NSA is observed in Punjab (99 %) followed by Haryana (91 %), 
Uttar Pradesh (87%) and Puducherry (86%).  

 

Table -2 Three years moving average of  Net Sown Area and Net 

Irrigated Area 

Year Net Sown Area 
M ha 

Growth rate 
per annum 

Net Irrigated 
Area 

Growth rate 
per annum 

1961-62 135.71  25.14  
1971-72 139.04 0.25 31.49 2.53 
1981-82 140.72 0.12 39.97 2.69 
1991-92 142.45 0.12 49.39 2.36 
2001-02 138.00 -0.31 55.35 1.21 
2011-12 140.57 0.19 63.77 1.52 
2018-19 139.68 -0.09 71.54 1.74 

 

Table- 2 Presents the three yearly moving averages of Net sown 
area and Net irrigated area. It is seen that Net Sown area has been 
increased from 135.71 M ha in 1961-62 to 142.45 M ha in 1991-92 and 
declined to 138.00 M ha in 2001-02 and again increased to 140.57 in 
2011-12. Growth rates have been estimated for different periods. Net 
Irrigated area is having positive trends during all the periods. However Net 
sown area has positive trends except during 1991-92 to 2001-02 and 2011-
12 to 2018-19.  
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Table -3 Three years moving average of area, production and yield of 

the Foodgrains 

Year. Area 
Sown  M 

Hect 

Growth 
rate per 
annum 

Production 
M Tones 

Growth 
rate per 
annum 

Yield 
Kg/Hect 

Growth 
rate per 
annum 

Irrigated 
area  

%age 

1959-60 115.39  78.61  681  18.85 
1969-70 122.77 0.64 100.64 2.80 819 2.03 23.79 
1979-80 126.96 0.34 123.73 2.29 974 1.89 29.6 
1989-90 127.43 0.04 172.45 3.94 1353 3.89 34.83 

1999-2000 123.11 -0.34 203.41 1.80 1652 2.21 43.88 
2009-10 123.61 0.04 232.36 1.42 1879 1.37 48.12 
2019-20 126.67 0.25 292.86 2.60 2312 2.30 52.16 

 

Table-3 Presents the three yearly moving averages of area sown, 
production and yield for foodgrains. It is observed that area sown has 
constantly increased from 115.39 M hectare in 1959-60 to 127.43 M 
hectare during 1989-90 and then there is declined in area in 1999-2000 
(123.11 M hectare). The production has also increased from 78.11 M tones 
in 1959-60 to 292.86 in 2019-20. The productivity level has been 681 
kg/ha during 1959-60 which has gone up to 2312 kg/ha during 2019-20. 
This table also shows annual growth rates during different periods.  
During 1959-60 to 1969-70 the highest growth rate in area sown i.e. 
0.645% was observed which was declining constantly up-to 1999-2000. 
The production level has shown positive growth rates per annum during 
all the periods. The growth rate has been highest at the level of 3.94 % per 
annum during 1979-80 to 1999-2000 and lowest i.e. 1.42% during 1999-
2000 to 2009-10 In case of yield, the highest growth rate was observed 
during 1979-80 to 1989-90 (i.e. 3.89%) and lowest (1.37%) during 1999-
2000 to 2009-10. 

Table - 4 Presents the projected Net Sown area and Net Irrigated 
area for 2025-26. It is seen that the projected Net Sown area will be 
138.94 M ha in 2025-26. The Net Irrigated area has been estimated of the 
order of 75.15 M ha in 2025-26 . 
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Table –4 Projected Net Sown Area, Net Irrigated Area 

 2025-26 

Net Sown Area (M ha) 138.94 

Net Irrigated Area (M ha) 75.15 

 

Table - 5   Projected per capita water availability 

Year Population 

(Million) 

Per capita water availability 

(cubic metre) 

1951 361 5177 

2001 1027 1820 

2025(projected) 1394 1341 

  

Table -5 Presents the projected per capita water availability for 
2025.  It is seen that the projected water availability will be 1341 cubic 
metre in 2025.  

Table -6 Presents the projected area sown, production and yield for 
Foodgrains for 2025-26. It is seen that the production has been estimated 
of the order of 284.52 M Tones in 2025-26. The area will be 120.37 in 
2025-26 the projected yield will be 2325 kg per ha in 2025-26.  
 

Table –6 Projected  Area, Production and  Productivity  for 

Foodgrains 

 2025-26 

Production (M Tones) 284.52 

Area ( M ha ) 120.37 

Yield  (Kg per ha) 2325 
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Table -7 Presents the projected per capita net availability of 
foodgrains for 2025-26. It is seen that the estimated per capita net 
availability of foodgrains will be 413 grams per day in 2025-26. Whereas 
projected per Capita net Availability of foodgrains per Annum will be 151 
kg in 2025-26. 
 

Table-7 Projected per capita net availability of Foodgrains 

 2025-26 

Per Capita net Availability of foodgrains per day (Grams 

per day) 

413 

Per Capita net Availability of foodgrains per Annum (Kg 

per year) 

151 

 

Concluding Note 

Water is one of the most essential natural resources for sustaining 
life and it is likely to become critically scarce in the coming decades, due 
to continuous increase in its demands, rapid increase in population and 
expanding economy of the country. The availability of water resources 
may be further enhanced by rejuvenation of dying lakes, ponds and tanks 
and increasing the artificial means of ground water recharge. Water, being 
the most important resource for survival, should be conserved. The 
Government as well as the common masses has to work hand in hand in 
order to conserve water. To meet the targeted production, we have to 
manage the existing water resources and other related inputs such as 
fertilizer, pesticides, seed, and credit to farmers, crop insurance and latest 
technology in optimal manner. 
 

 

 



106 | P a g e  
 

REFERENCES 

 

1. Water and Related Statistics,2021, Ministry of Jal Shakti, Department 
of Water Resources, River Development and Ganga Rejuvenation, 
Govt of India 

2.  Ministry of Jal Shakti, Department of Water Resources, River 
Development and Ganga Rejuvenation, Govt of India, Website, 
https://jalshakti-dowr.gov.in/ 

3. Agricultural Statistics at a Glance (2021), Ministry of Agriculture & 
Farmers Welfare, Department of Agriculture, Cooperation & Farmers 
Welfare, Directorate of Economics & Statistics, Govt of India 

4. Department of Agriculture, Cooperation & Farmers Welfare, Govt of 
India, Website,  https://agricoop.nic.in 

5. Agricultural Situation in India, 2006, Directorate of Economics and 
Statistics, Ministry of Agriculture, Govt of India 

6. Prabha Rani, PC Agrawal & Kishore Kumar (2010)- “Strategic role of 
Information Technology for Rural Prosperity in India”, Journal of 
IPEM, Vol5 4, Issue No. 1, Jan – June 2010 pp 1-6  

7. Vision for Integrated Water Resources Development and Management, 
Ministry of water Resources, Govt of India 

8. S C Gupta, VK Kapoor - Fundamentals of Mathematical Statistics, 
Seventh Revised Edition, Sultan Chand & Sons (1980) 

 

 

 

 

 

 

 

https://jalshakti-dowr.gov.in/
https://agricoop.nic.in/


107 | P a g e  
 

Chapter - 11 

 
 

Effects of Air Pollution on Human Health 
 

 

Dr. Vandana Gupta, Assistant Professor,  
V.M.L.G, College, Ghaziabad, India 

vg79@rediffmail.com  
 

Abstract- Hazardous chemicals escape to the environment by a number of 
natural and/or human activities and may cause adverse ef ects on human 
health and the environment. Increased combustion of fossil fuels in the last 
century is responsible for the progressive change in the atmospheric 
composition. Air pollutants, such as carbon monoxide (CO), sulfur dioxide 
(SO2), nitrogen oxides (NO), volatile organic compounds, ozone (O3), 
heavy metals, and respirable particulate matters has both acute and chronic 
ef ects on human health, af ecting a number of dif erent systems and 
organs. It ranges from minor upper respiratory irritation to chronic 
respiratory and heart disease, lung cancer, acute respiratory infections in 
children and chronic bronchitis in adults, aggravating pre-existing heart 
and lung disease, or asthmatic attacks. In addition, short- and long-term 
exposures have also been linked with premature mortality and reduced life 
expectancy. The paper discusses effects of air pollutants on human health 
and their mechanism. 
 

Introduction 

Air pollution is a major public health problem. A significant 
number of epidemiological studies have found a correlation between air 
quality and a wide variety of adverse health impacts emphasizing a 
considerable role of air pollution in the disease burden in the general 
population ranging from subclinical effects to premature death. Health risk 
assessment of air quality can play a key role at individual and global 

mailto:vg79@rediffmail.com
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health promotion and disease prevention levels. Global burden of disease 
data reveals more than one million premature deaths attributable to 
ambient air pollution in 2015 in India. More than one million additional 
deaths can be attributed to household air pollution. Particulate matter with 
diameter 2.5 μm or less has been causatively linked with most premature 
deaths. Acute respiratory tract infections, asthma, chronic obstructive 
pulmonary disease, exacerbations of preexisting obstructive airway 
disease and lung cancer are proven adverse respiratory effects of air 
pollution. Targeting air quality standards laid by WHO can significantly 
reduce morbidity and mortality because of air pollution in India. 

Common Air Pollutants 

Common air Pollutants are: 

Particulate matter: Particulate matter (PM) refers to inhalable particles, 
composed of sulphate, nitrates, ammonia, sodium chloride, black carbon, 
mineral dust or water. PM can be of different size and is generally defined 
by their aerodynamic diameter, with PM2.5 and PM10 the most common 
in the regulatory framework and relevant for health. Sources of the largest 
particles called coarse particles (particles with diameter between 2.5 μm 
and 10 μm) will mainly consist of pollen, sea spray and wind-blown dust 
from erosion, agricultural spaces, roadways and mining operations. The 
finer particles (i.e., PM2.5) can be derived from primary sources (e.g., 
combustion of fuels in power generation facilities, industries or vehicles) 
and secondary sources (e.g., chemical reactions between gases). The 
greatest source of particulate matter around the home is generally the 
combustion of polluting fuels in open hearths or poorly vented, inefficient 
stoves or space heaters. In addition to household activities like cooking, 
space heating, and lighting, other activities can be important sources of 
particulate matter pollution in the home environment.PM is capable of 
penetrating deep into the lung and enter the bloodstream causing 
cardiovascular (ischaemic heart disease), cerebrovascular (stroke) and 
respiratory impacts. 

Nitrogen Dioxide: Nitrogen dioxide (NO2) is a reddish-brown gas that is 
soluble in water, and a strong oxidant. Ambient sources of NO2 results 
from high temperature combustion of fuels in processes such as those used 
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for heating, transportation, industry and power generation. Household 
sources of nitrogen oxides (NOx) include equipment that burn fuels such 
as furnaces, fireplaces and gas stoves and ovens. Exposure to nitrogen 
dioxide can irritate airways and aggravate respiratory diseases. NO2 is an 
important ozone precursor, a pollutant closely linked to asthma and other 
respiratory conditions. 

Ozone: Ground-level ozone (O3) is a major component of smog. It is 
formed from photochemical reactions with pollutants such volatile organic 
compounds, carbon monoxide and nitrogen oxides (NOx) emitted from 
vehicles, and industry. Due to the photochemical nature, the highest levels 
of ozone are seen during periods of sunny weather. It is worth mentioning 
that ozone can also be generated by household equipment, such as portable 
air cleaners. Exposure to excessive ozone can cause problems breathing, 
trigger asthma, reduce lung function and lead to lung disease. 

Carbon monoxide: Carbon monoxide (CO) is a colourless, odourless gas 
produced by the incomplete combustion of carbonaceous fuels such as 
wood, petrol, coal, natural gas and kerosene in simple stoves, open fires, 
wick lamps, furnaces, fireplaces. The predominant source of carbon 
monoxide (CO) in ambient air is from motor vehicles.Carbon monoxide 
diffuses across the lung tissues and into the bloodstream, making it 
difficult for the body’s cells to bind to oxygen. This lack of oxygen 
damages tissues and cells. Exposure to carbon monoxide can cause 
difficulties breathing, exhaustion, dizziness, and other flu-like symptoms. 
Exposure to high levels of carbon monoxide can be deadly.  

Sulphur Dioxide: Sulphur dioxide (SO2) is a colourless gas that is readily 
soluble in water. It is predominantly derived from the combustion of fossil 
fuels for domestic heating, industries and power generation. 

Lead: Lead (Pb) and lead particulate compounds can be found in the 
home in contaminated dust from products such as paints, ceramics, pipes 
and plumbing materials, solders, gasoline, batteries, ammunition, and 
cosmetics. Lead can also be found in ambient air from vehicle exhaust of 
fuel with lead. Lead poses health risks of particular concern for children 
and pregnant women. The health impacts for children exposed to lead 
include behaviour and learning problems, lower IQ and hyperactivity, 
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slowed growth,hearing problems, and anemia. In rare cases, ingestion of 
lead can cause seizures, coma and even death. For pregnant women, health 
risks include reduced growth of the fetus and premature birth. Adults 
exposed to lead also have a higher risk of cardiovascular effects increased 
blood pressure, the incidence of hypertension, decreased kidney function 
and risk of reproductive problems in both men and women Exposure to 
SO2 is associated with asthma hospital admissions and emergency room 
visits. 

 

Conclusions: There are significant adverse effects of air pollution on 
pulmonary health, especially for asthmatics and respiratory symptoms. 
There is need for public awareness and policies to improve air quality in 
cities. 
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Abstract- It’s undeniable that a Woman is the pillar of each family, a 
special component of each society, and many more. In respect of all this, 
the status of women in Indian society is asymmetric and unequal. A 
number of social reformers, politicians fight to uplift the state of women 
after Independence of India. This paper is a small view to express the 
status of women after Independence of India  

 

Keywords: women, India, status, Independence, Jawaharlal Nehru 

 

INTRODUCTION: 
“It is impossible to think about the welfare of the world unless the 

condition of women is improved. It is impossible for a bird to fly on only 
one wing.”— Swami Vivekananda 

In the long history of humanity and its development in the 
propagation of the human race and in the social economy of the world; the 
woman has been an important factor as a man. She has all the 
potentialities for work, action, and achievement. However, in a complex 
society like India, the status of women is asymmetrical when it comes to 
equality in terms of gender, social, economy, religion, culture and various 
other areas. Britain came into India bringing with it western thoughts and 
ideas. Western contact began to influence Indian thought. Men like Raja 
Rammohan Roy arose who took up the cause of women&#39;s reforms 
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and liberation. He fought for the abolition of Sati in 1829, and the Brahmo 
Samaj, which he established taught absolute equality of men and women  

2. Revolutionary changes have taken place in the position of women in 
India after independence. The Constitution of India provided for special 
steps to be taken by the government to improve the condition of women 
by separate institutions. Women’s history is developing into a new era of 
research at a particularly existing time it has been stimulated by two 
related but essentially independent development the maturation of social 
history and the growth of an active women&#39;s movement. In India, a 
significant landmark in the field of women&#39;s studies was the 
publication in 1974 of towards equality; the report of the Committee on 
the Status of Women in India (CSWI).  

3. NEHRU &amp; WOMENS’ STATUS: Dawn of Independence marked 
the beginning of the new era, Jawaharlal Nehru as the first Prime Minister 
of emergent India to bring about the more fundamental transformation in 
the structure of Indian society. So women like Sarojini Naidu, Hansa 
Mehta, Renuka Roy and Durgabai Deshmukh were involved by Nehru in 
the important task of constitution making.  

4. India was a free nation now, but in reality, it was still a slave to a lot of 
narrow mentalities of the society. Where a man was allowed for polygamy, 
but a widow was not allowed even think of a remarriage. Women were 
also separated from the right in the property. To break this social jinx from 
women&#39;s life Nehru came up with Hindu code bill which was 
supported by Dr.B.R.Ambedkar but it was strongly opposed in the 
parliament and this led to the failure of independent India’s first Hindu 
code bill. Later in 1952 after the first general elections, the bill was again 
reconstructed and the bill was broken into different parts. The Hindu 
Marriage Act 1955, the special Marriage Act 1954, the Hindu Succession 
Act 1956, Hindu Minority and Guardianship Act 1956, Hindu adoption 
and maintenance Act 1956 and the Dowry Prohibition Act 1961 and 
section 125 of The Criminal Procedure Code for the social measure 
enacted during the premiership of Jawaharlal Nehru. These Laws aim at 
emancipating Hindu women from oppression and affording them an equal 
status with a man.  
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5. WOMEN AFTER INDEPENDENCE: In Independent India, women 
have taken important political and administrative positions. For instance, 
Indira Gandhi guided the destiny of country as prime minister of India for 
more than 15 years. Women have also served as a presiding officer, chief 
ministers, ministers in the union and the state government, the presiding 
officer of legislative bodies and secretary to the Government of India. 
Vijayalakshmi Pandit was India&#39;s Ambassador to the Soviet Union 
and the first woman president of United Nations General Assembly. 
Najma Heptulla was the president of Council of the Inter-parliamentary 
Union. 

6. Women in India participate in all activities such as education, politics, 
media, art and culture, service sector, science, and technology &amp; etc. 
The Constitution of India guarantees to all Indian women equality no 
discrimination by the state (Article 15(1)); equality of opportunity (Article 
16) and equality pay for equal work (Article 39 (D)). A very few were 
allowed into the public space which she was expected to manage on her 
own while maintaining her domestic role as homemaker. In spite of the 
Sharda Act which was passed in the 1950&#39;s to raise the marital age to 
18 years for girls. For viable economic and social development to take 
place in any country, it is necessary that people participate in the political 
process. The percentage of women members of the Lok Sabha, the elected 
house of the Indian Parliament has ranged from a low of 2.8% in the first 
1952 election, to a high of 8.5% in the 1984 election the average 
percentage of women number has been 5.6%. Women’s participation in 
politics has not only emerged in national politics but there were special 
amendments for them to be an active part of the administration right from 
the root levels in rural areas with Gram Panchayat. The 73rd Amendment 
Act, 1992, mandating reservation in at least 1/3 rd of the seats of all 
Panchayat Councils and 1/3 rd of the Pradhan (head of the Panchayat) 
positions for women, was a landmark for women’s political 
empowerment. This was followed by the 74th Amendment Act, 1992, 
which established similar reservations in Nagar Palikas &amp; 
Municipalities. 

WOMEN AND EDUCATION: In Independent India, education is seen 
as an agent of social change. The development strategy in independent 
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India in 1950 heavily on planning. The first five-year plan (1951-1956) 
held women have the same opportunity as men for taking all kind of work 
and this presupposes that they get the equal facility. The second five-year 
plan (1956-1961) laid greater emphasis on women. The third five-year 
plan (1961-1966) considered the need of increasing the proportion of 
women student in colleges, universities to take up different occupation. 
The fourth five-year plan (1969-1974) continued to give priority to 
education for the girl child. fifth five-year plan (1974-1979) higher 
priority was given to free and compulsory education for all children up to 
the age of 14. The sixth five-year plans (1980-1985) emphasized the need 
of universalisation of elementary education and promote balwadis to 
enable girls to attend school.  

7. Women, who now represent 48.2% of the population, are getting access 
to education, and then employment. From 5.4 million girls enrolled at the 
primary level in 1950-51 to 61.1 million girls in 2004-05. At the upper 
primary level, the enrolment increased from 0.5 million girls to 22.7 
million girls. Dropout rates for girls have fallen by 16.5% between the 
year 2000 and 2005. Programs like ‘Sarva Shiksha Abhiyan’ and 
‘Saakshar Bharat Mission for Female Literacy’ has helped increase the 
literacy rates from less than 10 percent to more than 50% today. 8 The 
enrollment figure under the program of adult literacy for women has given 
by the Ministry of Education is 2 million in 1950-51; 3 million in 1960-
1961; 6 million in 1965-66 and 3.2 million in 1968-69. 

The ministers of agriculture, rural development, industries, labor, 
science and technology and the department of women and child 
development have taken significant initiatives by making specific 
women&#39;s employment. Government biggest effort to employment for 
women has been in the rural development sector. The most important 
programme in this connection was integrated rural development program 
which was started by way back in 1975. The target under the program 
however provided coverage andfisheries out of the total beneficiaries. 

WOMEN AND SOCIETY: After the attainment of independence, it was 
felt that social and economic uplift of the masses required government 
assistance to strengthen the service rendered by voluntary agencies. The 
central government, therefore, creates a new agency the Central Social 
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Welfare Board in 1953 to promote welfare and development services for 
women and children. Both the Central Social Welfare Board and the 
department of community development concluded that the proper agency 
for the success of this program would be acommittee of local women. The 
organization of Mahila Mandal thus becomes one of the objectives of 
these rural development programs. Mahila Mandal was organized in the 
villages and blocks for promoting women&#39;s program nutrition, 
education, health and mother and child care, home improvement, literacy, 
recreation and cultural activities. 

According to the report of the Committee on the Status of Women 
in India (1974), the number of female employees in the categories of 
professional, technical and related workers, primary and middle school 
teachers has been continuously rising since 1960. The Director General of 
Employment and Training data for selected professions in public and 
private sectors identify teaching, medical and health, clerical and related 
workers and telephone operators as the four occupations. 

 

CONCLUSION: As the time changes women&#39;s right also have 
undergone wide changes. Indian women have mastered anything which a 
woman can dream of but still has to go a long way to achieve equal status 
in the minds of the Indian men. With the changes in policies, women have 
become more powerful in various fields. Women’s equal participation in 
political life plays a pivotal role in the general process of the advancement 
of women. It is not only demand for simple justice or democracy but also 
can be seen as a necessary condition for women is interest to be taken into 
account. The term status includes not only personal and proprietary right 
but also include duties liabilities and disabilities.   
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Chapter - 13 
 

 

ह िंदी उपन्यासों में पयाावरण चेतना 
 
 

डॉ क्रांति बोध 

त ांदी तिभरग, 

एम एम एच कॉलेज, गरत़ियरबरद। 

 

सामान्य अर्थ में पयाथवरण का आशय पौधों एवं पालत ूजानवरों को समाहि त करतेिुए िमारे 
चारों ओर के सम्ቇ संसार से ि।ै व्यापक अर्थ मेंस्र्लमण्डल वायमुण्डल, जैवमण्डल के ्षारा सामहूि क 

रूप से पयाथवरण का हनमाथण िुआ िहैज सके अन्तर्थत वाय.ु भहूम जल, वन्य पहियों, मछहलयों और वनों 
इत्याहि को सहममहलत हकया जाता ि।ै जो वातावरण के भौहत क संघटक ि।ै लेहकन मित्वपणूथ सामाहज 

क एवं मानवीय पिों यर्ा- मानवीय कल्याण, सामाहजक न्याय, सरुिा, स्वास््य, हशिा, संस्कृहत, 

उपलब्ध व्यवसाय और स्वच्छ वातावरण को समाहित हक ये हिना पयाथवरण अपणूथ ि।ै भारत जैसे िशे में 
जिां िशे की एक िडी जनसंख्या र्रीिी रेखा के नीच ेजीवन यापन कर रिी ि,ै इन पिों का मित्व और 
भी िढ जाता ि।ै पयाथवरण को हभन्न-हभन्न वै्ञाहनकों न े हभन्न-हभन्न हनयमों एवं मतों के अनसुार 
पररभाहित हकया ि ै हजन में इन साइक्लोहपहडया हिटेहनका (1943-1973) के अनसुार समपणूथ वा्ी 

्ऺभाव जो ्ऺकृहत की भौहत क एवंजैवीय शहि यों के रूप में वस्तुओ ंके समिू अर्वा एकाकी वस्तुके 

्ऺहतसहिय ि.ै पयाथवरण के अन्िर समाहित ि ैजिहक सओ्नले (1966) के अनसुार पयाथवरण की रचना 
उन सभी वस्तुओ,ं िशाओ ं एवं शहि यों ्षारा िोती ि ै हजनस े जीहवत पिार्थ ्ऺभाहवत िोता ि ै तर्ा 
्ऺहतहिया करता ि।ै य्यहप इसकी ती्वता एवं हिशा पररवतथनशील ि।ै 

हव्ञान और टेक्नोलॉजी के सिारे मनषु्य हजस ्ऺकार अपनी सफलता की सीह़ियााँ च़िता जा 
रिा ि ैऔर उसी र्ार में ्ऺकृहत के सार् अ्ऺाकृहत क ज्यािती कर अपनी सफलता पर इतरा रिा ि,ै 

उसका खाहमयाजा उसे हवहभन्न आपिाओ ंव हवभीहिकाओ ंके रूप में सामना करना पड़ रिा ि।ै इसी 
कारण आज समपणूथ हव्ष में पररहस्र्हत की संकट र्मभीर म्ुदा िन चकुा ि।ै हवर्त िो-तीन िशकों में 
पररहस्र्हतकीय संकट को लेकर भमूंडलीकरण एवं उिारीकरण के नाम पर हवकास का तांडव मचा िुआ 

ि।ै पयाथवरण असंतुलन के समिंध में वी.एन. एवं जनमेजय हसि ं हलखते िैं- आधहनकु भौहतकतावािी 
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सस्ंकृहत और सभ्यता के हवकास न ेिशे के समपिा में ्ቦीवहृि की ि।ै आ्यौहर् क, नर्रीकरण, यं्ऴीकरण 

के ्ऺर्हत के सार् सार् हवशालकाय हमल, फैक्टरी कारखान ेभी स्र्ाहपत िुए। कृहि में हव्ञान का ्ऺवेश 

िुआ, वै्ञाहनक ढंर् से खेती करन ेके कायथ में वहृि िुई। इन सि ने हमलकर ्ऺाकृहत क पयाथवरण को न्ि 

्ऽ्ि कर हिया ि।ै' 

हव्ष के समस्त िशेों न ेपयाथवरण-हवमशथ को मित्व िकेर इस असंतुलन को कम करन ेके हलए 

कई सहन्धयााँ की िैं तर्ा उसका पालन करन ेके हलए वचनिि िैं। हकन्तु "अभी कुछ हिनों पिलेअमेरर 
का ने 'पेररस जलवाय ुसमझौता' से खिु यि किते िुए अलर् कर हलया हक इससे अमेररका का अहित 

िोर्ा । .... जिहक संयिु राज्य अमेररका में ्ऺहत व्यहि र्ैस उत्सजथन भारत के िीस र्नुा ि।ै" 

औ्योर्ीकरण और िाजारीकरण के इस यरु् में हनरन्तर उर् रि ेकंकरीट के जंर्लों ने पयाथवरण 

को अत्यहधक िहत पिुाँचाई ि।ै उ्योर् स्र्ाहप त करन ेतर्ा ििुमंहजली ईमारतें िनान ेके हलए हनरन्तर 
पेड़ों का कटान िो रिा ि।ै व्यापार के हलए तस्कर भी पेड़ों को अवैध रूप से काट रि ेिैं। अर्र इसी तरि 

विृों का कटान िोता रिा तो एक समय ऐसा आयेर्ा जि िमें जीहवत रिन ेके हल ये ऑक्सीजन हसलेंडर 
की आवश्यकता पड़न ेलर्रे्ी; क्योंहक ति ्ऺाणवाय ुके हल ये धरती पर विृ शेि िी निीं िचेंर्।े भारतीय 

साहित्य और ििथन स्वयं में संपणूथ रूप से पयाथवरण केहन्ित रि ेिैं। पयाथ वरण कोई आधहुन क सं्ऺत्यय 

निीं ि ै वरन्वैहिक काल से हनरंतर चला आ रिा ि।ै वैहिक काल के अध्ययन से पता चलता ि ै हक 

तत्कालीन सभ्यता के व्यहि ्ऺकृहत की पजूा करतेरे्। उनके हलए पृ् वी उनकी माता र्ी हजसकी रिा के 

हलए तर्ा हजस पर जीवन िनाए रखन ेके हलए वे अपन ेसभी कऴ्थव्यों का पालन करते रे्। वैहिक यरु् के 

लोर् पौधों जैसे- तलुसी, िरर्ि, पीपल आहि की पजूा करते रे् हजससे वे उनके औिधीय र्णुों को न्ि 

िोन े से िचा सके तर्ा इस ्ऺकार पयाथवरण को ििु रख सके। उनके व ्ऺकृहत के मध्य माता-प्ुऴ का 
पहव्ऴ संिंध र्ा हजसका वणथन िजारी ्ऺसाि ह्षवेिी जी के 'कुटज' में भी हमलता ि,ै 

"यि धरती मेरी माता ि ैऔर मैं इसका प्ुऴ ि ाँ। इसीहलए मैं सिवै इसका सममान करता ि ाँ और 
मेरी धरती माता के ्ऺहत नतमस्तक ि ाँ।" 

अहनन, निी, विृ, सयूथ, पश-ुपिी सारे पजूनीय रि ेिैं। यरूोप की तुलना में भारतीय संस्कृहत 
िमेशा ्ऺकृहत से सामंजस्य िैठाती आई ि,ै हकन्त ु यरूोप की औ्योहर्क िांहत, पूंजीवािी हवकास, 

वै्ञाहनक उन्नहत, हव्ष यिु, शीत यिु, ओजोन िरण, परमाण ुपरीिण, वै्षीकरण आहि न े्ऺकृहत के 

सार् िमारे ररश्तों को न्ि कर हिया ि।ै मानव जाहत की एकपिीय हवकास न े्ऺकृहत को ििुत नकुसान 

पिुाँचाया ि।ै आज िमारे चारों तरफ मिामारी फैली िुई ि,ै न सााँस लेन ेके हल ए शिु वाय,ु न पीन ेके 

हलए शिु जल हमल पा रिा ि,ै 
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ओजोन िोल लर्ातार फैल रिा ि,ै नलेहशयर हपघल रिा ि,ै पृ् वी का तापमान ि़ि रिा ि,ै 
खा्य वस्तुएाँ हविाण ुयिु िो र्ई िैं, िमारे हलए पयाथवरण को िचाने की िड़ी हजममेिारी आ पड़ी ि।ै यिी 
पयाथवरण हवमशथ की आधार भहूम ि।ै 

हिन्िी साहित्य सिवै ििथन से ्ऺभाहवत रिा ि।ै अतः ्ऺकृहत के ्ऺहत ्ेऺम, संरिण, आत्मानभुहूत 

तर्ा हकसी को भी िाहन न पिुाँचाने का भाव (चाि े वि मनषु्य िो या पयाथवरण) हिन्िी साहित्य में 
ििुतायत से पाया जाता ि।ै हिन्िी साहित्य में ्ऺारमभ से िी ्ऺकृहत के अनावष्यक िोिन-पोिण का हवरोध 

हकया र्या ि।ै हिन्िी के सभी कहव यों जैसे- किीर, रहव िास, र्रुुनानक आहि तर्ा साहित्यकारों जैसे 

िजारी्ऺसाि ह्षवेिी, आचायथ रामचंि िकु्ल, आचायथ मिावीर्ऺसाि ह्षवेिी आहि ने ्ऺकृहत के 

अनावष्यक िोिण के हवरुि आवाज उठाकर मनषु्य को आत्मानभुहूत की ओर ्ऺेरर त हक या। जिााँ 
हिन्िी साहित्य में आहि काल (संवत्1050) से लेकर रीहत काल (संवत्1900) तक हक सी न हक सी 
रूप में कहवयों ने काव्य में ्ऺकृहत एवं पयाथवरण को वहणथत हकया ि,ै विीं आधहुनक काल (संवत्1900 

सेआज तक) से छायावािी काव्यों में पयाथवरण के ्ऺहत ्ऺौ़िता दृह्ि र्ोचर िोने लर्ती ि।ै छायावािी 
काव्य, हजसे आचायथ रामचंि िकु्ल नेनई काव्यधारा का ततृीय उत्र्ान किा ि,ै में ्ऺकृहत समिन्धी 
कहवताओ ं के िािुल्य और उस में ्ऺहत फहलत ्ऺकृहत परक दृह्िकोण को िखेकर कुछ हवचारकों न े
छायावाि को '्ऺकृहत काव्य' भी किा ि।ै इस काल के छायावािी कहवयों मैहर्लीशरण र््ु, मकुुटधर 
पाण्डे, नन्ििलुारे वाजपेई, सहुम्ऴानिंन पतं, सयूथकान्त ह्ऴपाठी हनराला, मिािवेी वमाथ, िररवंशराय िच्चन 

आहि न ेअपने काव्य में ्ऺकृहत एवं पयाथवरण सौन्ियथ का हच्ऴण सनु्िरता के सार् हकया ि।ै इसे आधहुनक 

काल या र््यकाल का एक पररवहतथत यरु् भी किा जाता ि।ै हिन्िी र््य में आचायथ िजारी ्ऺसाि ह्षवेिी 
के हनिंध भी पयाथवरणीय समस्याओ ंको व्यि करन ेका सनु्िर माध्यम रि ेिैं। उन्िोंन ेन केवल पयाथवरण 

के अनहुचत िोिन व ्ऺििूण के हविय में हलखा, अहपत ुपयाथवरणीय ्सोतों के उहचत उपयोर् व संरिण 

के हविय में मित्वपणूथ सझुाव व हनििे भी हिये। 'आम हफर िौरा र्ए', 'अशोक के फूल', 'मनषु्य का 
भहवष्य' आहि हनिन्धों में जलवाय ुपरर वतथन, नलोिल वाहमिंर्, जल और वाय ु्ऺििूण तर्ा मनषु्य के 

आत्मकेहन्ित दृह्िकोण पर उनका हचन्तन िशथनीय ि।ै 

साहित्य और समाज में र्िरा समिंध ि।ै अतः जीव और जर्त की कोई भी समस्या या 
असंर्हत साहित्य के पररहध से िािर निीं ि।ै एक सच्चा साहित्यकार अपने अनभुव से िािर जाकर 
सामाहजक सरोकारों को अपन े हचतंन का हविय िनाता ि।ै एक साहित्यकार समाजहव्ञानी की तरि 

वतथमान समाज की हवभीहिकाओ ं से लड़ने के हलए वैचाररक आंिोलन शरुू करता ि।ै र्त िो-तीन 

िशकों में हल ख ेर्ए कुछ उपन्यास इस ्ऺकार िैं – मरंर्र्ोड़ा नीलकंठ िुआ-2012 (मिुआ माजी), रि 

र्ई ंहिशाएाँ इसी पार (संजीव) -2011, एक िेक के िाि (अलका सरावर्ी) - 2008 तर्ा कुईया जान - 

2005, (नाहसरा शमाथ)।) 
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 रि र्ई ं हिशाएाँ इसी पार - यि संजीव का एक हवस्ततृ फलक वाला उपन्यास ि।ै इस 

उपन्यास में संजीव आ्यौहर्क सभ्यता के संकटों को न केवल हचहन्ित करत ेिैं िहल्क मनषु्य के भीतर 
की हनरंकुश उपभोिावािी मानहसकता के फलस्वरूप उपजे खतरों की ओर इहंर्त भी करते िैं। आज 

िाजार ने मनषु्य की आत्मा पर कब्जा करके उसे अमानिु िना हिया ि।ै अपनी चेतना जीवंतता और 
हनजता से शनू्य वि केवल ्ऺोडक्ट सा रि र्या ि।ै उपन्यास में संजीव की हचंता इस िात को लेकर ि ैहक 

जीव वै्ञाहनक ्षारा क्लोहनर् ंऔर जेनेहटक्स के िे्ऴ में िोने वाली अभतूपवूथ उपलहब्धयों को वे मानवीय 

समिन्धों के संसार में उत्पन्न िोन ेवाले हवकृहतयों की सं्ञा ितेे िैं। जीवन मतृ्य,ु काम व ्ऺजनन, पिार्थ 
और अध्यात्म की रिस्यमय र्हुत्र्यााँ सलुझाकर मनषु्य ने अनावश्यक िस्तिपे हकया ि।ै 

एक िेक के िाि: इस उपन्यास में अलका सरावर्ी ने यि उ्साहटत हक या ि ैहक हकस ्ऺकार 
मल्टीनेशनल कंपहनयााँ आ्यौहर्क हवकास के नाम पर ्ऺाकृहतक संसाधनों का िेतिाशा िोिन करती िैं 
तर्ा इसी िम में तीसरी िहुनया के िशे उनके हलए 'रॉमटेररयल' उपलब्ध करान ेके िाजार िैं या कचरे के 

डहपंर् ंस्टेशन के रूप िैं। इन सिके फलस्वरूप जि िहनयुा में नलोिल वाहमिंर् के खतरे मडंरान ेलर् ेिैं तो 
लोर्ों को ्ऺकृहत व पयाथवरण सरंिण की हचतंा सताने लर्ी ि।ै इसके समाधान के हलये भी ििुराष्रीय 

कंपहनयााँ तीसरी िहुनया की ओर नजर र्ड़ाए िैठी ि।ै उनकी र्रीिी इन कमपहनयों के हलए चारार्ाि ि।ै 
वि इनके हल ए वरिान साहित िोती ि।ै "शोिण करनेव कचरा फें कने के अलावा अि वे अपने 'पाप' 

िेंचने का व्यापार भी यिां खिू चला सकते िैं। कािथन िेहडट की खरीि-फरोख्त करके। के. वी. जैसे 
लोर् िशेी सािि इन कमपहनयों के वफािार एजेंट िैं। वे जानत े ि ै हक िवा में एक टन 

कािथनडाइऑक्साइड कम करन ेके हलए एक कािन िेहडट हमलता ि ैहजसे हविशेों में िस से तीस यरूो में 
िेचा जा सकता ि।ै िींर् लर् ेन हफटहकरी रंर् चोखा िो जाय। के. वी. कािथन िेहडट जमा करन ेके हलए 

कमपनी खोलते िैं - करिोवेज हसस्टमस इकं।" िडे़िी हनस्संर् व स्प्ि ढरं् से अलका सरावर्ी जी 
सस्टेनेिल हव कास और ररन्यएूिल एनजी का उपयोर् पृ् वी को िचान े के हलए हक ये जान े वाले 

मानवीय ्ऺयत्नों के संिभथ में नवउपहन वेशवािी शहियों के सा्ााज्य को कायम रखन ेकी जरु्तों का पिाथ 
फाश करती िैं- "भई, आप फैक्टरर यााँिन्ि मत कीहजए, िेशक िवा में कािथन छोड़ते रहि ये। िस, जैसे 

आप स्टील फैक्टरी के हल ए लोिा खरीिते रिते िैं, वैसे िी कािथन िेहडट खरीि लीहजए। परूी धरती का 
आसमान तो एक िी ि,ै आप किीं िवा-पानी हिर्ाहड़ ये, पर किीं और हक िवा- पानी सधुार िीहजए । 
हिक्कत क्या ि?ै" 

नाहसरा शमाथ का उपन्यास 'कुईयाजान' जल संकट की र्मभीर समस्या को लेकर हल खा र्या 
एक सशि उपन्यास ि।ै िांधों के हन माथ ण का ्ऺभाव न केवल मनषु्य िहल्क पश-ुपहियों पर भी पड़ रिा 
ि ैहजसके कारण इन सिो को हवस्र्ाहपत िोना पड़ रिा। िांनला िशे में िन ेफरक्का िांध से इस नकुसान 

का सजीव हच्ऴण नाहसरा जी न े' कुईयाजान' में इस ्ऺकार हकया ि ै- 'इस िैराज के िनने से िंर्ला िशे 
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के कुहट या सहित सात और हजलों में जलस्तर काफी नीच ेचला र्या हजसके कारण पेड़- पौधों पर िरुा 
असर पड़ा। जमीन का लवण भी जल के सार् नीचे चला र्या। सुंिरी पेड़ हजसकी िमारे यिााँ ििुतायत 

र्ी, हजसके कारण जर्ंल का नाम सुंिरवन पड़ा, वि पेड़ अि खोजने से िी नजर आता ि।ै विी िाल 

मछहल यों का िुआ। ्ऺवासी पहियों के आर्मन पर असर िुआ। ्ऺाकृहत क संसाधन सीहम त ि।ै स्वार्थ 
में मनषु्य इतना अाँधा िो चकुा ि ैहक आने वाली पी़िी की उसे कोई हचंता निीं। 

मिुआ माजी ्षारा हलहखत 'मरंर्र्ोड़ा नीलकंठ िुआ' उपन्यास की मलू समस्या ्ऺििूण, 
हवहकरण और हवस्र्ापन की ि।ै आहि वाहस यों का ्ऺकृहत के सार् र्िरा संिंध ि ैहकंतु आज उसका 
अहस्तत्व खतरे में नजर आता ि।ै हवहकरण की समस्या पर आधाररत यि हििंी का  ्ऺर्म उपन्यास माना 
जाता ि।ै झारखंड के आहि वासी ििुल िे्ऴों में ििुराष्रीय कमपहनयों ्षारा हक ये जा रि ेउत्खनन का 
विां के जल, जमीन और जंर्ल को हकस ्ऺकार िहूित कर रि ेिैं इसका शोधपवूथक वणथन मिुआ माजी 
नेअपनेउपन्यास 'मरंर् र्ोड़ा नीलकंठ िुआ' में हकया ि।ै यरेूहनयम उत्खनन के िषु््ऺभाव को लेकर हल 

खेर्ए इस उपन्यास में पयाथवरणीय समस्या के सार् आहि वासी समस्या तर्ा िािरी लोर्ों के िस्तिेप 

सेिो रिपेरर वतथनों को भी िशाथया र्या ि।ै खहनज संसाधन को हनकालन ेितेु सरकार ्षारा लाईसेंसधारी 
िड़ी-िड़ी कमपहनयााँ अपन ेहवशाल मशीनों ्षारा धआंु, कचरों ्षारा विााँ की नहियों तर्ा वातावरण को 
्ऺिहितू कर रिी ि।ै 

हशहित व शिरी समझेजान ेवाले लोर्ों की तुलना में अहश हि त व ्ቇामीण जनता पयाथवरण 
संरिण के ्ऺहत अहधक जार्रूक ि।ै कुसमु कुमार का उपन्यास 'मीठी नीम' विृ संरिण व विृारोपण 

आंिोलन पर आधारर त ि।ै उपन्यास की नाहयका अहशहित ओमना का पयाथवरण ्ऺमे समाज के हलए 

हमसाल िनता ि।ै वि विृों की िखेभाल करने के कारण अपने िेटे के सार् अपने नवजात पौ्ऴ को िखेन े
निीं जाती ि।ै उसकी िेटी भी यि ्ऺण लेती ि.ै 'एक िात कसम खाकर किती ि ाँ मैं जिां रि रं्ी, विृों की 
रिा करंूर्ी।' ओमना विृों को प्ुऴवत ्ेऺम करती ि।ै ्ऺाकृहतक संसाधन सीहमत िैं और हजस ्ऺकार िम 

उसका अधंाधधु िोिन कर रि ेिैं उससे वि हिन िरू निीं जि समस्त र्ोचर-अर्ोचर ्ऺाणी सकंट में पड़ 

जाएंर्े। हवकास के पूाँजीवािी मॉडल पर चलन ेवाले िशे में हव कल्प मॉडल की खोज करना िोर्ा, तभी 
मानव अहस्तत्व कायम रिरे्ा। आज मानवीय हि या-कलापों के ि्षारा पयाथ वरण के सन्तुलन में हवशेि 

अतंर िो जाता ि।ै वनों का हव नाश करना सिसे अहध क िाहन कारक ि।ै वनों के कट जाने से पयाथवरण 

के सन्तलुन पर सिसे अहधक ्ऺभाव पड़ा ि।ै मानवीय हि याओसेंिा़ि आना और भहूम का मरुस्र्लीय 

रूप लेना भी मखु्य कारणों में से एक ि।ै आधहुनक यरु् में तकनीकी हवकास के माध्यम सेकुछ पारर 
हस्र्हतकीय समस्याओकंा जन्म िुआ ि।ै ऐसे कुछ कारण इस ्ऺकार ि-ै 

1. शिरीकरण, जनसंख्या वहृि, मतृ्यिुर में कमी आहि का पयाथवरण पर ्ऺभाव पड़ चकुा ि।ै 
2. तकनीकी हशिा के ्ऺसार से अनेक पयाथवरणीय ्ऺििूणों का जन्म। 



122 | P a g e  
 

3. ती्व र्हत से वनोन्मलून 

4. पररविन ्षारा वाय ु्ऺििूण का हवस्तार आहि । 

इन कारणों के अहतररि और भी मानव ्षारा हकय ेर्य ेऐसे कारण ि ैहजनसे पाररहस्र्हतक-तन््ऴ 

का सन्तुलन पणूथतः हिर्ड़ र्या ि।ै ्ऺििूण के ्ऺहत भय की भावना पैिा करना जरूरी ि।ै ्ऺचार माध्यमों से 

जनता को पयाथ वरण के ्ऺहत जार्रुक िनाना जरूरी ि।ै 

सिसे िड़ी िात तो यि िहैक िमें यि समझना ि।ै हक पृ् वी के जो संसाधन ि,ै सीहमत ि ैऔर 
उनके उपभोिा ििुत िैं। 

हिन्िी के मशि र कर्ाकार संजीव न ेइस भीिण समस्या को अपने उपन्यासों के माध्यम से 
्ऺस्तुत करन ेका ्ऺयास हक या ि।ै उन्िोंन ेअपने उपन्यासों के माध्यम से एक नई ज़मीन टूटती ि।ै 'हक 

सनऱ्ि के अिरेी', 'सकथ स', 'सावधान! नीच ेआर् ि’ै, ‘धार’, 'पााँव तले की ििू', 'जंर्ल जिााँ शरुू िोता 
ि'ै, ‘स्ूऴधार' जैसे उपन्यासों में उन्िोंन ेनवीनता िी ढूाँढी ि।ै उनके उपन्यासों का क्य हपछडे़ अचंलों की 
्ऴासिी, जनजातीय अहभश् जीवन, औ्योर्ीकरण के तित िोन े वाला हव स्र्ापन, िहलत चेतना, 
लोकजीवन और लोक संस्कृहत से जडेु़ हवहभन्न सन्िभों को उजार्र करता ि।ै 'सावधान ! नीच ेआर् ि'ै, 

'धार', 'पााँव तले की िवू' और 'आकाशचमपा' में हवकास परर योजनाओ ं के पररणामस्वरूप उत्पन्न 

पयाथवरणीय समस्याओ ंका जीवन्त हच्ऴ उपहस्र्त कर संजीव यि िताना चािते िैं हक िमें ्ऺर्हत का 
सिारा तो अवश्य चाहिए। लेहकन इसके हलए ्ऺाकृहत क संपिाओ ंका िडे़ पमैान ेपर उपभोर् एक भारी 
चकू िोर्ा। इसी के सार् वे मानव समाज की िेितरी के हलए, आर्ामी पी़िी के उज्ज्वल भहवष्य के 

हलए ्ऺाकृहतक संसाधनों के उपभोर् मेंसावधानी िरतन ेकी चेतावनी भी ितेे िैं। नहियों पर िडे़-िडे़ िााँधों 
के हनमाथण ने नहियों की र्हत रोक िी ि,ै जिााँ हवकास के हलए िडे़-िडे़ िााँधों का हनमाथण आवश्यक ि,ै 

विीं इसके कई िषु्पररणाम िखे ेजा सकते िैं। हजस िशे में निी को ई्षर मान कर पजूा जाता ि,ै उसी िशे 

में निी की ऐसी िरु्थहत िो रिी ि।ै कारखानों से लेकर घरों तक की सारी वहजथत चीजें निी में िी फें की 
जाती ि।ै िडे़-िडे़ शिरों के कचरों से भरे नाले के मिुान ेनिी पर िी जाकर खलुते िैं। एस. िारनोट की 
किानी 'एक निी तड़पती ि'ै में हवकास के नाम पर िााँधों के हनमाथण एवं उससे लोर्ों के हव स्र्ापन के 

सार् िी सार् एक निी के तड़प कर मरने की व्यर्ा हिखाई र्ई ि।ै हक स ्ऺकार कमपनी के िडे़ िािओु ं
और नेता ओनं ेआधहुनक यं्ऴों के सार् निी पर िेरिम आिमण शरुू कर हि या और निी तड़प-तड़प 

कर मरने लर्ी। किानी में लेखक हलखते िैं- निी धीरे- धीरे कई मीलो तक घाहट यों में जैसे हस्र्र व जड़ 
िो र्ई र्ी। उसका स्वरुप हक सी भयंकर कोिरे जैसा हिखाई ितेा र्ा मानो हक सी न ेउसकी ित्या करके 

मीलों लमिी घाटी में फें क हिया िो। अि न पिले जैसा ििते पानी का निी-शोर र्ा न िी कोई िलचल। 
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समकालीन साहित्य में पयाथवरण चेतना के स्वर तो सनुायी पड़ते िैं मर्र ििुत िी धीमेसरु में 
अभी इस समस्या को सतिी तौर पर िी हलया जा रिा ि ैमर्र यि मामला ििुत िी र्ंभीर ि ैऔर र्ंभीर 
हचतंन और िेिाक अहभव्यहि की मांर् करता ि।ै मिानर्र र्ैस के चैमिर िन र्ए िैं और मनषु्य की 
लालची सोच, सीहमत सोच और असंवेिनशीलता नेनयी पी़िी के लोर्ों को असमय िी िीमाररयों के 

चंर्लु में धकेल हिया ि।ै ज़िरीले वातावरण में रिकर जीवन कैसे सरुहित रि सकता ि ै? जि जीवन िी 
निीं रिरे्ा ति जीवन और जीवन के हव हवधरंर्ों की िात करना मायने निीं रखता। ኚᮌी हवमशथ, िहलत 

हवमशथ, आहिवासी हवमशथ आहि की िात तभी आर् ेि़ि सकती ि ैअर्र िमारा जीवन सरुहित िोर्ा 
और इसके हलए पयाथवरण को िचाना और समाज को अपन े्ऺाकृहतक वातावरण को िचान ेके हलए 

संवेिनशील िनाना साहित्यकारों का िाहयत्व ि ैऔर हवशेिकर समकालीन कर्ाकार मित्वपणूथ भहूमका 
हनभा सकते िैं। अतः आज का साहित्य इस र्ंभीर मसले को मखु्य हविय िनाकर अपनी अिम ्भहूमका 
हनभा सकता ि।ै  
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Chapter - 14 
 

 

जैव हवहवधता सिंर्षण : औहचत्य और हवहधयािं 
 

 

्ቚो डॉ तकरण खन्नर 
अध्य्ष, स्नरिको्तर त ांदी तिभरग, डीएिी कॉलेज, अमिृसर, पांजरब, 

ईमेल: kirankhanna517@gmail.com 

 

जैव हवहवधता भारतीय समाज में जीवन और हवहवधता के संयोर् से हनहमथत शब्ि ि ैजो आम 
तौर पर पृ् वी पर मौजिू जीवन की हवहवधता और पररवतथनशीलता को संिहभथत ि।ै संयिु राष्र पयाथवरण 
कायथिम (यएुनईपी), के अनसुार जैवहवहवधता biodiversity हवहश्ितया अनवुांहशक, ्ऺजाहत, तर्ा 
पाररहस्र्हतहक तं्ऴ के हवहवधता का स्तर मापता ि।ै भारत में पयाथवरण संरिण का इहतिास ििुत  परुाना 
ि।ै िडप्पा संस्कृहत पयाथवरण से ओत-्ऺोत र्ी, तो वैहिक संस्कृहत पयाथवरण-संरिण िते ुपयाथय िनी रिी। 
भारतीय मनीहियों न ेसमचूी ्ऺकृहत िी क्या, सभी ्ऺाकृहतक शहियों को िवेता स्वरूप माना। ऊजाथ के 
ኚᮌोत सयूथ को िवेता माना तर्ा उसको ‘सयूथ िवेो भव’ किकर पकुारा। भारतीय संस्कृहत में जल को भी 
िवेता माना र्या ि।ै सररताओ ंको जीवन िाहयनी किा र्या ि,ै इसीहलए ्ऺाचीन संस्कृहतयां सररताओ ंके 
हकनारे उपजीं और पनपी। भारतीय संस्कृहत में केला, पीपल, तलुसी, िरर्ि, आम आहि पेड पौधों की 
पजूा की जाती रिी ि।ै मध्यकालीन एवं मरु्लकालीन भारत में भी पयाथवरण ्ेऺम िना रिा। 

स्वतिं्ቔ भारत में पयाावरण नीहतयािं तथा कानून 

भारतीय संहवधान हजसे 1950 में लार् ूहकया र्या र्ा परन्तु सीधे तौर पर पयाथवरण संरिण के 
्ऺावधानों से निीं जडु़ा र्ा। सन ् 1972 के स्टॉकिोम सममेलन न े भारत सरकार का ध्यान पयाथवरण 
संरिण की ओर हखचंा। सरकार ने 1976 में संहवधान में संशोधन कर िो मित्वपणूथ अनचु्छेि  ए ए तर्ा 
51 ए (जी) जोड़ें। अनचु्छेि  ए ए राज्य सरकार को हनिशे ितेा ि ै हक वि ‘पयाथवरण की सरुिा और 
उसमें सधुार सहुनहित करे, तर्ा िशे के वनों तर्ा वन्यजीवन की रिा करे’। अनचु्छेि 51 ए (जी) 
नार्ररकों को कतथव्य ्ऺिान करता ि ै हक व े ‘्ऺाकृहतक पयाथवरण की रिा करे तर्ा उसका संवधथन करे 
और सभी जीवधाररयों के ्ऺहत ियालु रि’े। स्वतं्ऴता के पिात िढते औ्योहर्करण, शिरीकरण तर्ा 
जनसंख्या वहृि से पयाथवरण की र्णुवऴ्ा में हनरंतर कमी आती र्ई। पयाथवरण की र्णुवऴ्ा की इस कमी 
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में ्ऺभावी हनयं्ऴण व ्ऺििूण के परर्ेऺि७य में सरकार ने समय-समय पर अनेक काननू व हनयम िनाए। 
इनमें से अहधकांश का मखु्य आधार ्ऺििूण हनयं्ऴण व हनवारण र्ा।  पयाथवरणीय काननू व हनयमके 
अन्तर्थत जैव हवहवधता संरिण िते ुकुछ हनयम िनाए र्ए हजसका संहि् पररचय हनमनहलहखत िैं: 

वायु (्ቚदूषण हनवारण एविं जैव-हवहवधता सिंर्षण अहधहनयम, 2002 :: 

भारत हव्ष में जैव-हवहवधता के स्तर पर 12वें स्र्ान पर आता ि।ै अकेले भारत में लर्भर् 
 5000 पेड-पौधों व ए1000 जानवरों की ्ऺजाहतयां पाई जाती ि ैजो हव्ष की लर्भर् 7.1 ्ऺहतशत 
वनस्पहतयों तर्ा 6.5 ्ऺहतशत जानवरों की ्ऺजाहतयों में से ि।ै जैव-हवहवधता संरिण िते ुकें ि सरकार न े
2000 में एक राष्रीय जैव-हवहवधता संरिण हियानवयन योजना शरुु की हजसमें र्ैर सरकारी संर्ठनों, 
वै्ञाहनकों, पयाथवरणहविों तर्ा आम जनता को भी शाहमल हकया र्या। इसी ्ऺहिया में सरकार न ेजैव 
हवहवधता संरिण काननू 2002 पास हकया जो इस हिशा में एक मित्वपणूथ किम ि।ै विथ 2002 में पाररत 
इस काननू का उ्दशे्य ि-ैजैहवक हवहवधता की रिा की व्यवस्र्ा की जाए उसके हवहभन्न अशंों का 
हटकाऊ उपयोर् हकया जाए, तर्ा जीव-हव्ञान संसाधन ्ञान के उपयोर् का लाभ सभी में िरािर 
हवभाहजत हकया जाये। अहधहनयम में, राष्रीय स्तर पर जैव-हवहवधता ्ऺाहधकरण िनाने का भी ्ऺावधान 
ि,ै राज्य स्तरों पर राज्य जैव हवहवधता िोडथ स्र्ाहपत करने, तर्ा स्र्ानीय स्तरों पर जैव-हवहवधता ्ऺिंधन 
सहमहतयों की स्र्ापना करन ेका ्ऺावधान ि ैताहक इस काननू के ्ऺावधानों को ठीक ्ऺकार से लार् ूहकया 
जा सके। 

जैव हवहवधता काननू (2002) कें िीय सरकार को हनमन िाहयत्व भी सौंपता ि ै:: 

उन पररयोजनाओ ंका पयाथवरणीय ्ऺभाव जांचना हजनसे जैव हवहवधता को िाहन पिुचन ेकी आशकंा 
िो। 

जैवतकनीहक से उत्पन्न ्ऺजाहतयों के जैव हवहवधता तर्ा मानव स्वास््य पर पडऩ े वाले नकारात्मक 
्ऺभावों के हलए हनयं्ऴण तर्ा उपाय सहुनहित करना। 

स्र्ानीय लोर्ो की जैव हवहवधता संरिण की परमपरार्त हवहधयों की रिा करना। 

जैव हवहवधता अहधहनयम (2002) जैव हवहवधता संरिण सहुनहित करने की हिशा में एक मित्वपणूथ 
किम ि।ै 

यि सरकार के सार्-सार् आम लोर्ों की भाहर्िाररता भी सहुनहित करता ि।ै यि सरकार को 
नीहतर्त, संस्र्ार्त तर्ा हवऴ्ीय अहधकार ्ऺिान करता ि।ै सार् िी यि सरकार को जैव हवहवधता की 
परमपरार्त तकनीकों का सममान तर्ा उनका संरिण करने का िाहयत्व भी सौंपता ि।ै 



126 | P a g e  
 

हवहवधता सिंर्षण की हवहधयािं- 

आज ि़िते मानवीय हियाकलापों जैसे नर्रीकरण ,औ्योर्ीकरण ,खनन ,पयथटन आहि के 
कारण जैव हवहवधता को हव्ष के ्ऺत्येक भार् में ििुत अहधक िहत पिुचंी ि ैहजसके कारण न केवल 
्ऺकृहत को नकुसान िुआ ि ैिहल्क मानव जीवन भी िभूर िो र्या ि ैअतः समस्त पाररतं्ऴ एवं मानव 
जाहत के स्वस्र् एवं सरुहित भहवष्य के हलए जैव हवहवधता का संरिण अहत आवश्यक ि।ै  

अलर्-अलर् भार्ों में अलर्-अलर् उपाय हकए र्ए िैं परंतु जैव हवहवधता के संरिण के हलए 
हनमनहलहखत िो हवहधयों को हव्ष स्तर पर अहधक मान्यता ्ऺिान की र्ई ि ैजो इस ्ऺकार िैं- 

1.इन-सीटू कंजवेशन (स्वस्र्ाने संरिण) 

2. एक्स-सीटू कंजवेशन (िा्ी स्र्ाने संरिण) 

इन-सीटू किं जवेशन- 

जि संकट्ቇस्त जीव-जंतुओ ंएवं पािपों को उनके ्ऺाकृहतक आवासो में संरहित हकया जाता 
ि ैतो उसे स्वस्र्ान े संरिण किते िैं। इस हवहध में पािप एवं जीव जंतुओ ंके हलए उपहस्र्त ्ऺहतकूल 
पररहस्र्हतयों का उपचार हकया जाता ि ैतर्ा उनके जीवन के हलए आिशथ एवं अनकूुल हस्र्हत िनाए 
रखन ेका ्ऺयास हकया जाता ि।ै इसके अतंर्थत हनमन का हनमाथण हकया जाता ि-ै 

० िायोस्फीयर ररजवथ 

० वन्य जीव अभ्यारण 

० राष्रीय् उ्यान 

० कमयहुनटी ररजवथ 

० कंजवेशन ररजवथ  

० पहव्ऴ झीलें व उपवन 

इस हवहध के लाभ- 

1.यि सिसे ्ऺचहलत और सस्ती हवहध ि।ै 

2. वातावरण एवं जीव जंतुओ ंके िीच एक ्ऺाकृहतक सामंजस्य िना रिता ि।ै 

3. एक सार् कई ्ऺजाहतयों को संरहित हकया जा सकता ि।ै 
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 . हकसी हवशेि तकनीकी की आवश्यकता निीं िोती जैसे हक िा्ीय स्र्ाने संरिण हवहध में िोती ि।ै 

एक्स सीटू किं जवेशन- 

जि ्ऺाकृहतक आवासों के हवखंडन, ्ऺाकृहतक आपिाओ ंआहि के कारण हकसी ्ऺजाहत के 
हलए अपने ्ऺाकृहतक आवास में िी अहस्तत्व का संकट पैिा िो जाता ि ै तो उस ्ऺजाहत को उसके 
्ऺाकृहतक आवास से िािर हकसी हवशेि स्र्ान पर संरहित हकया जाता ि ैतो इस हवहध को िा्ी स्र्ान े
संरिण किते िैं। इस हवशेि स्र्ान पर इस ्ऺजाहत के हलए आवश्यक अनकूुल िशाओ ंका हनमाथण हकया 
जाता ि ैताहक वि विां जीहवत रि सके । इस हवहध में हनमन का हनमाथण हकया जाता ि-ै 

० हचहड़याघर  

० जंतु उ्यान 

० वनस्पहत उ्यान  

० वन्य जीव सफारी पाकथ  

० जीन िैंक 

० िीज िैंक 

० िायोह्ऺजवेशन 

इस हवहध के लाभ- 

1. इसके ्षारा वनों में हवलु् ्ऺजाहतयों का भी संरिण हकया जा सकता ि।ै 

2. संवेिनशील ्ऺजाहतयों का भहवष्य के हलए संरिण एवं िखेभाल। 

3. कृहि फसलों का संरिण एवं उनकी उत्पािकता में वहृि। 

 . हनमन तापीय परररिण के ्षारा संकट्ቇस्त जाहतयों के यनुमको को लंिे समय तक परररहित रखा जा 
सकता ि ैतर्ा उनका इन-हवरो फहटथलाइजेशन भी हकया जा सकता ि।ै 

अतं हनहवथवाि रूप में किा जा सकता ि ै हक जैव-हवहवधता मानव सभ्यता के हवकास की 
स्तमभ ि ै इसहलये इसका संरिण अहत आवश्यक ि।ै जैव-हवहवधता िमारे भोजन, कपड़ा, औिधीय, 
ईधंन आहि की आवश्यकताओ ंकी पहूतथ के सार्-सार् पयाथवरण संरिण में भी मित्वपणूथ भहूमका अिा 
करती ि।ै जैव-हवहवधता पाररहस्र्हतक संतलुन को िनाये रखने में सिायक िोती ि।ै 
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Chapter - 15 

 

 

"अ्ेञय के काव्य में पयावरण हचन्ता" 

 

 

डर. कल्पनर दबेु 

एम. एम. तए. कर. 

 

 भारत में ्ऺाचीन समय से िी जीवन जीने की एक हवशेि वै्ञाहनक पिहत रिी ि।ै ्ऺाचीन 

सभ्यताओ ंसे लेकर वैहिक यरु् तक हवचार करन ेपर िम पाते िैं हक ये सभ्यताए ंििुत सहुनयोहजत और 
व्यवहस्र्त तरीके से िसी र्ी । इन्िोंन ेपयाथवरण के अनकूुल हनमाथण हकया और पयाथवरण के घटकों जैसे 

जल,जमीन,वाय,ु वनस्पहतयों,आकाश आहि को ििुत मित्व हिया ि।ै इस िात का ्ऺमाण यि ि ै हक 

समस्त ्ऺकृहतक अवयव ्ቦिा भाव से ्ቇिण हकये र्ये।ऊिा, अहनन,वरुण और इन्ि आहि िवेता के रुप में 
पजेू जाते रि ेिैं। ऋहियों न ेजीवन में ्ऺकृहत को हवशेि मित्व हिया ि।ै जीवन के समयक् सन्तुलन के हलए 

्ऺकृहत और पयाथवरण के सन्तुलन को जरूरी माना ि।ै पयाथवरण भारतीय हचतंन धारा का हवशेि 

मित्वपणूथ पि ि।ै वतथमान समय में यि संकट के िौर से र्जुर रिा ि।ै वाय ुऔर जल सिसे ज्यािा िहूित 

िुआ ि।ैअन्य घटकों की हस्र्हत भी सोचनीय ि।ैइस सिका कारण मनषु्य की स्वेच्छाचारी ि।ै िम अभी 
भी सचेत निीं िो रि ेिैं। पररणाम िमें िी भोर्ना िोर्ा । आज पयाथवरण पर र्ो्ीी, हवहभन्न, सममलेन, 

ििस आहि तमाम चीज़ ेिो रिी िैं। पयाथवरण हचंतन सरुिा और समाधान हनरंतर ििस का हिस्सा िन े

िुए िैं। लेहकन जि तक िम सभी जार्रूक और हजममेिार निीं िोंर् ेसधुार संभव निीं िोर्ा। 

यि आज का सवाथहधक चहचथत ्ऺत्यय ि।ै पयाथवरण से तात्पयिं क्या ि?ै यि िमारे हलए हकस 

्ऺकार उपयोर्ी ि?ै इसे हवहवध ्ऺकार से पररभाहित हकया  र्या ि।ै लेहकन सिका सार यिी ि ैहक जो 
कुछ भी िम लोर्ों को आवऴृ् करता ि ैऔर जीवन को ्ऺभाहवत करता ि,ै वि सि कुछ पयाथवरण ि-ै---

---.  

" यि ्हकंहचिहप अस्मान ्पररवणृोहत जीवन जीवनि ्ऺभावयहत तत्सवथमेव पयाथवरणम ्" 

 वन,वि ृ , पश ु,पवथता, निी, झरन,े सरोवर, आकाश, जल, पृ् वी, वाय,ु समिु, पश,ु पिी 
आहि सभी पयाथवरण िैं,या उसके अहभन्न अरं् िैं। संिेप में िम कि सकते िैं हक ्ऺकृहत िी पयाथवरण ि ै
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और पृ् वी पर पयाथवरण ्ऺकृहत का िी अनमोल उपिार ि।ै वास्तुत: पयाथवरण उन सभी िशाओ,ं ्ऺणाली 
व ्ऺभावों का योर् ि ैजो जीवों और उनकी ्ऺजाहतयों के हवकास जीवन और मतृ्य ुको ्ऺभाहवत करता 
ि।ैजल-र्ल-नभ तीनों में जैहवक रूप में उपहस्र्त अवयव पयाथवरण का िी भार् ि।ै यि जीवन और जर्त 

का ििुत अिम ् हिस्सा ि।ै इस िात का ्ञान िमें ्ऺाचीन ्ञान परंपरा से िोता ि।ैभारतीय हचतंन में 
पयाथवरण संरिण की अवधारणा मानव इहतिास हजतना िी ्ऺाचीन ि।ै ्ऺकृहत और पयाथवरण के सन्तुलन 

की अहनवायथता को िमारे ऋहियो न ेजरूरी माना र्ा । उन्िोंन े्ऺकृहत की हनकटता में ्ऺकृहत के कोमल 

भैरव रुप को जाना समझा र्ा । ्ऺकृहत िमारी वैहिक ऋचाओ में मौजिू ि।ै इसहलए ्ऺकृहत के सभी 
हियाकलाप वैहिक ऋचाओ में वहणथत िैं। िमारे ऋहियो न ेपयाथवरण की मिऴ्ा को ििुत र्ंभीरता से 

अनभुव हकया र्ा। वैहिक मं्ऴ इसी िात के ्योतक िैं।यजवेुि का का एक मन््ऴ ि ै----- 

" ्यौ: शाहन्त: अतंररि ंशाहन्त: पहृर्वी शाहन्त:। 

आप: शाहन्त: ओिधय: शाहन्त वनस्पतय: शाहन्त:।। 

हव्षिवेा: शाहन्त: ि्ि शाहन्त: सविं शाहन्त: । 

शाहन्त: एव शाहन्त:  सा मा शाहन्त: एहध।।" 1 

मेरे हलए ्य-ुलोक शांहत्ऺि िो, अन्तररि लोक शांहत िने ेवाला िो, पृ् वी शान्त-्ऺि िो,जल 

शांहत ्ऺिान करन ेवाले िों, औिहधया वनस्पहतयां शांहत िायक िों ि्ि शांहत -्ऺि िों, सि जर्ि शांहत 

िी शांहत िो।  

 इस वेि मन््ऴ में भी पयाथवरण के ्ऺमखु घटकों और अन्तररि लोक को समयक् सन्तुलन की 
िशा में रिन ेकी कामना ि।ै िमारे ऋहियो को यि सत्य ्ञात िुआ हक ्ऺििुण पयाथवरण में जीवन की 
समभावना समा् िो जायेर्ी। इस तरि िमारे हलए यि चेतावनी ि ैहक ्ऺकृहत और पयाथवरण के अनकूुल 

जीवन ि ै और हवपरीत जाना या उल्लंघन करना हवनाश को न्योता िनेा ि।ै इसहलए पयाथवरण का 
सन्तुलन समपणूथ पृ् वी के हलए मित्वपणूथ ि।ै 

्ऺाचीन समय में भारत के हवहभन्न भभूार् पर ििुत सारे शासकों न ेशासन हकया ि।ै उन्िोंन ेभी 
्ऺकृहत और पयाथवरण के अनकूुल जीवन जीने को मित्व हिया ि ै। उनके ्ऺिंधन में भी पयाथवरण सरुिा 
का भाव हिखाई ितेा ि।ै वाहटका, उ्यान, िावडी, कूप, आहि का हनमाथण इसी िात का ्ऺमाण ि।ै 
पयाथवरण के हिना िम धरती पर जीवन की कल्पना निीं कर सकते िैं। वास्तव में यि िमारे हलए सरुिा 
कवच ि।ै लेहकन तभी तक जि तक हक यि िहूित, हवकृत न िो। इसकी पहव्ऴता ्ऺकृहत और पररवेि पर 
हनभथर ि ैऔर सि कुछ स्वाभाहवक, सिज रूप में िना रि ेयि ति संभव ि ैजि िमारा अनहधकार ्ऺयास 

न िो। इस िात से कुछ लोर् हभ्ञ िैं और कुछ अनहभ्ञ िैं पररणामत: आज हव्षभर में पयाथवरण ्ऺििणू 
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से हचतंा ि़िती जा रिी ि।ै पयाथवरण की शिुहध और स्वास््य, ्ऺकृहत की शिुहध पर हनभथर करता ि ैऔर 
्ऺकृहत की शिुहध मनषु्य की जार्रुकता पर हनभथर ि।ै मनषु्य जनसंख्या में िेतिाशा वहृि  और ्ऺकृहत 

संसाधनों का अधंाधुंध िोिन, परमाण ुअኚᮌों की संख्या में वहृि, उपभोर् की संकृहत िस िोिन कर रिी 
ि।ैयि हस्र्हत र्भंीर ि ैक्योहक इससे पयाथवरण का अहस्तत्व खतरे में ि।ै 

 िम हवकास के नय ेसोपान हनहमथत करत ेजा रि ेिैं। ्ऺाकृहतक संसाधनों का िोिन कर रि ेिैं। 
औ्योहर्क हवकास से खशु िोकर अपनी पीठ र्पर्पा रि ेिैं हक िम हकसी से कम निीं िैं। लेहकन हनरंतर 
ि़ि रि ेउ्योर्ों न ेहवकार पैिा हकया ि।ै नलोिल वाहमिंर् एक िडा खतरा ि।ैइस वैह्षक र्मी का पररणाम 

ि ैहक जीवनिायी ओजोन परत का िय िो रिा ि।ै यि रिा कवच ि।ैइस "रिा कवच " के न्ि िोन ेसे 

सौर- हवहकरण की मार धरती व धरती वाहसयों को झेलनी पड रिी ि।ै पृ् वी के तापमान में हनरंतर वहृि 
िो रिी ि ैपररणाम स्वरूप नलेहशयार का हपघलना और सकुुड़ना जारी ि।ै ििुत सारी नहियां नलेहशयार पर 
हनभथर िैं नलेहशयार से उनका अहस्तत्व ि ैवि सखून ेकी ्ऺहतकूलता भी झेल सकती िैं।और िसूरा िडा 
संकट यि भी ि ैहक समिु का जलस्तर तर ि़ि भी सकता ि।ैकि सकते िैं हक समचूा ्ऺकृहतक पयाथवरण 

असंतुहलत िो जायेर्ा। वै्ञाहनकों की चेतावनी से भय पैिा िोन ेलर्ा ि ै।आज जो पयाथवरण पर हवचार 
हवमशथ , अध्ययन ,शोध,, हवचार र्ो्ीी, सेहमनार व सममेलन िो रि ेिैं। राष्रीय, अतंरराष्रीय स्तर पर 
कायथ करन ेवाली संस्र्ाएं सिीय िुई िैं और पयाथवरण सरुिा और सधुार के हलए ्ऺयास हकय ेजा रि ेिैं 
इस िात से भी पयाथवरण के ्ऺहत हचंता का अिंाजा लर्ाया जा सकता ि।ै 

यि सच भी ि ैहक आज पयाथवरण ििुत ख़तरनाक िौर से र्जुर रिा ि ैऔर अि िमारी हचन्ता 
ि़ि रिी ि ैिखेा जाए तो िम खिु िी हवनाश की पटकर्ा हलखते आये िैं िस पटािपे िाकी ि।ै िमारी 
सभ्यता िारुि के ़िेर पर िैठी िुई ि ैऔर िम लोर् िी अपन ेहवनाश के हलए उऴ्रिायी िोंर्े। िमसे ििुत 

अहधक सचेत रे् िमारे पवूथज। 

जि िम अपनी सांस्कृहतक हवरासत पर िह्ि डालते िैं तो पाते िैं हक वो लोर् हकतनी अच्छी 
सोच रखते रे्। भोर् निीं त्यार् में हव्षास करते रे् । उनकी हशिा आज ििुत ्ऺासंहर्क ि।ै िम पनुः 
ििुराना चािते िैं हक ------ 

"िमारी संस्कृहत न ेत्यार् - पवूथक भोर् की हशिा िी र्ी, "। 2 , 

लेहकन आज यि संिशे ििुत िेमानी िो र्या ि।ै िहल्क यि भी कि सकते िैं हक िम ििुत िरू 
तक सोच निीं पा रि ेिैं। लेहकन िमें यि जरूर याि रखना चाहिय ेहक मनषु्य के जीवन के अण,ुपरमाण ु
्ऺकृहत के िीज हवकहसत िुए िैं अतः मनषु्य के सार् ्ऺकृहत और ्ऺकृहत के िीच िी मनषु्य का जीवन 

सरुहित ि।ै यि कोई नई िात निीं ि ैिहल्क ्ऺकृहत के सार् मनषु्य के सि अहस्तत्व की स्वीकृहत , 

पयाथवरण की हचतंा तो िमें ्ऺाचीन सभ्यताओ ंमें भी हिखाई ितेी ि।ै  
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हसन्धघुाटी सभ्यता में भी पयाथवरण की मिऴ्ा हिखाई ितेी ि।ै यिां के हनवासीयों की ्ऺकृहत के 

्ऺहत धहमथक हव्षासों से यि पता चलता ि ैहक वो ्ऺकृहत और पयाथवरण को ििुत मित्व ितेे हिखे रे्। 
विृों और वनस्पहतयों को पजूते रे्। ्ऺोफेसर डी. एन झा न ेहलखा ि ैहक , " उस काल में हवहभन्न विृों 
और जानवरों की भी उपासनाए ंिोती र्ी।" 3, 

्ቦिा हनवेिन संरिण का एक तरीका भी माना जा सकता ि।ै वैहिक सभ्यता में ्ऺकृहत और 
पयाथवरण के ्ऺहत ्ቦिा भाव ्ऺकट िुआ ि।ैसार् िी वैहिक हचन्तन पयाथवरण के संिंध में ताहकथ क और 
स्प्ि भी ि।ै ऋहियोंको यि ्ञात हक शिु वाय,ु शिु जल, शिु िनौिहधया, अन्न, शिु धरती मानव 

जीवन के हलए ििुत उपयोर्ी ि-ै- 

" आ वात वािा भैंसें हशवाय वािा यिूप:। 

त्वं हि हव्ष भेजो िवेानांितू ईयस्ते।। "4- 

िमारे ऋहि पयाथवरण के ्ऺनत हचहंतत रे् वो न केवल स्तुहत करत े रे् िहल्क पयाथवरण को 
िनाए रखन ेके हलए वि ृरोपनी की भी िात करत ेिैं – 

" वनस्पहतं वन आस्र्ापयध्वम ्" 5 

वनस्पहतयां शिु वाय ुका आधार िोंर्ी समचूा पयाथवरण चि इन पर हनभथर ि।ैयि वै्ञाहनक 
सोच हकतनी उपयोर्ी ि।ै  

साहित्यकारों के हचन्तन में भी पयाथवरण िमेशा से रिा ि।ै इनके यिां ्ऺकृहत और पयाथवरण 

िोनों का अन्योन्याह्ቦत संिध ि।ैकहवयों ने ्ऺकृहत और पयाथवरण का अन्योन्याह्ቦत संिध मानते िुए 

पयाथवरण सन्तुलन की िात की ि ैऔर ्ऺकृहत को हवहभन्न रुपों में हचह्ऴत हकया ि।ै छायावािी कहवयों के 

यिां ्ऺकृहत को मनषु्य की तरि सखु िखु की अनभुहूत से यिु माना र्या ि ै । यिां ्ऺकृहत मानवीय 

संवेिनाओ ंसे यिु ि ैवि मनषु्य की तरि िी सखु िखु की अनभुहूत करती हिखाई ितेी ि।ै 

िमारी संकृहत में ्ऺकृहत को िवैीय रुप हिया र्या ि।ै ्ऺकृहत के सािचयथ में रिकर ऋहियों को 
्ञान िुआ हक ्ऺकृहत में सवथ्ऴ जीवन ि।ैलोक रिा ितेु ्ऺकृहत की संरिा जरुरी ि।ैवाय,ुजल, भहूम,वि,ृ 

वनस्पहतयां आहि जो हक पयाथवरण के घटक तत्व िैं और यिी मलूाधार िैं। इनकी मिऴ्ा को वेि परुाण, 

सभ्यता संकृहत,साहित्य आहि िर जर्ि पर िताया र्या ि।ै ्ऺकृहत का िर तत्व लोक में जीवन के हलए 

जरूरी ि।ै अतः वेिों के समस्त उ्सोि समह्िर्त और लोक कल्याणकारी हचन्तन से जडु़ा हिखाई ितेा ि।ै 
पयाथवरण के हिना मनषु्य के जीवत रिन ेकी कल्पना भी कहठन ि।ैयिी कारण ्ऺकृहत और पयाथवरण 

्ऺाचीन भारतीय हचन्ताधारा के कें ि में ि।ै वैहिक काल ्ऺकृहत को सन्तुहलत रिन ेकी िात करता ि।ै 
साहित्य में भी ्ऺकृहत और पयाथवरण सन्तुलन को जरूरी माना र्या ि।ै सार् िी ्ऺकृहत को मानवीय 
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भावनाओ ंसे समपन्न माना र्या ि।ैकिीं ्ऺकृहत लुभाती ि,ै किीं कहव पयाथवरण संरिा के ्ऺहत सजर् ि ै
तो किीं ्ऺकृहत, पयाथवरण के सार् मनषु्य के आत्मीय संिंध की िात की र्ई ि।ै लेहकन िर किीं ्ऺकृहत 
और पयाथवरण चचाथ के कें ि में ि।ै 

अ्ेञय पयाथवरण संरिा का ्ऺ्ा उठाते िैं। अ्ेञय आधहुनक भारतीय साहित्य के मित्वपणूथ 
रचनाकार िैं। इन्िोंन े्ऺकृहत,्ेऺम और मतृ्य ुसे समिंहधत कहवताए ं हलखी िैं। लेहकन ्ऺकृहत पर भी खिू 

हलखा ि।ैडा. ्ऺणय कृष्ण न ेहलखा ि ैहक -" अ्ेञय की कहवताओ ंका एक िडा भार् ्ऺकृहत ,्ऺणय और 
मतृ्य ु इन तीन हवियों से संिंध रखता ि।ै" 6, ्ऺकृहत इनका ह्ऺय हविय ि।ैवि स्वीकार करत ेिैं हक ' 

्ऺकृहत के साहनध्य व सािचयथ से मैं जीवन्त िो उठता ि ।ं' ्ऺकृहत इनके यिां स्वतं्ऴ रुप में ि।ै पयाथवरण का 
मनषु्य के जीवन में मित्व क्या ि ैयि इनकी कहवता में िखेा जा सकता ि।ै " रुपािंरा " की भहूमका में 
्ऺकृहत पर हवचार हकया ि।ै अ्ेञय के हलए ्ऺकृहत इतनी मित्वपणूथ ि ैहक उनके काव्य सं्ቇि ्ऺकृहत परक 

िो र्य ेिैं।जैसे 'िरी घास पर िण भर', ' मिावि ृके नीच े' 'निी की िांक पर','सिानीरा' आहि। स्वम ्भी 
पेड, पौध े फूल आहि को रोपना सीचना अ्ेञय की रुहच का हविय र्ा। ्ऺकृहत इनके हलए ्ऺेरणा र्ी। 
अ्ेञय की ्ऺकृहत यायावर की र्ी वि ििुत जर्िों पर घमू फीर कर अनभुव संजोए िुए िैं। िशे हविशे 

सि किीं की ्ऺकृहत की हवहवधता से पररहचत िैं वि ्ऺकृहत की जीवन्ता से मनुध िोते िैं। इस संिंध में 
चालीसोऴ्र हिन्िी कहवता के समपािकों की मान्यता ि ैहक " अ्ेञय अनठेू ्ऺकृहत - ्ऺेमी िैं।व ेमानवीय 

रुप सौन्ियथ के उ्ቓास के सार् – सार् ्ऺकृहत  शोभा का अपवूथ उत्कलन करत ेिैं। िहल्क कि सकते िैं 
हक ्ऺकृहत वणथन में वे हििंी साहित्य में अह्षतीय िैं। उन्िोंन ेइस भमूण्डल की नानािहेशक धरती को 
उसकी उि्ቇ ऊंचाइयों और अर्ाि र्िराइयों के सार् छून ेका ्ऺयास हकया ि ै"।7, यि ्ऺकृहत ्ेऺम िी ि ै

हक अपन ेजीवन के अहंतम हिनों में उन्िोंन ेनीम के पेड ( अपन ेघर के लान में खडे) पर लकडी का एक 

घर िनवाया र्ा। िच्चों और हचहडयों के खेलन े के हलए। ्ऺकृहत के साहनध्य में अ्ेञय को जीवन के 

सौन्ियथ का अिसास िोता ि ै -- " ्ऺाकृहत दृश्य को िखेते िुए मझेु सिसा चेतना की एक लिर 
आप्लाहवत कर लेती ि ैहक मैं जीवत ि ,ं हक जीवन सनु्िर ि ै ,हक जीवत िोन ेकी अनभुहूत सौन्ियथ की 
चरम अनभुहूत ि।ै " 8, 

अ्ेञय के कहवता संसार में पयाथवरण के असीहमत और अह्षतीय कैनवास में से ििुत सी ऐसी 
चीजें हजनस ेमनषु्य का संिंध ि ैव ेपयाथवरणीय संपिा हवहभन्न रूपों में सामन ेआती ि।ैअ्ेञय के हलए 

्ऺकृहत और पयाथवरण जीवन की अनभुहूत करान ेवाली सऴ्ा ि।ै िमारे चारों ओर पसरा िुआ  पयाथवरण 
जीवन्त,सनु्िर और ्ऺेरक ि ैइनके हिना मनषु्य के जीवन की कल्पना निीं की जा सकती ि।ै लेहकन आज 

की हवकट हस्र्हतयों न े ,मित्वाकांिा न,े संकट हिया ि।ै खेत,वन, उ्यान खत्म िो रि ेिैं।कंुआ, तालाि 

पाट हिए र्ए,रोज नये उ्योर्, फेहक्रया लर्ाई जा रिी िैं,पेड,पौध,ेफूल, वनस्पहतयों की जर्ि उर्न ेलर्े 
िैं कंिीट के जंर्ल। यिु आहि की हवभीविका से भी पयाथवरण िहूित िो रिा ि।ै ििुत सारी वनस्पहतयां 
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और जीव जंतु की ्ऺजाहत खत्म िो रिी ि।ै ऐसा िी रिा तो िम हचहड़यों  का स्वरन भलू जायेंर्े , नहियों 
का कल-कल, छल-छल सनुाई निीं िरे्ा , हम्ሾी की सोंधी सरु्न्ध र्ायि िो जायेर्ी ,िंजर िोन ेलर्ेंर् े

खेत।और िस जड जमा लेंर् े कंिीट के जंर्ल,उ्योर्ों और मशीनों का शोर और सघन उर् जायरे्ी 
मशीनी सभ्यता। सनु्िर िहुनया हवरुप िो जायेर्ी।मशीनों के सार् िम भी शायि जी लेंर् ेमशीन िनकर, 
भावना शनू्य से।  

साहित्य में यि हचंता खिू िखेी जा सकती ि।ै अ्ेञय  ्ऺकृहत के सार् हनरन्तर हकए जा रि े

अनाचार से उत्पन्न ्ऺकृहत  आपिाओ ंके संकट से हचजन्तत िैं, व्य्ቇ ि।ै 1972 में ललखी र्ई कहवता 
नन्िा में उनकी पयाथवरण हचतंा हिखाई ितेी ि।ैवि पयाथवरण के भहवष्य को िखे लेते िैं ---  

"नन्िा 

िीस,तीस पचास विो में 

तुमिारी वनराजीयों की लरु्िी िनाकर 

 िम उस पार  

अखिार छाप चकेु िोंर् े 

तुमिारे सन्नाटे को हचर् रि ेिोंर्ें,  

िमारे धुंधआुते शहिमान रक, 

 तुमिारे धरने सोते सखू चकेु िोंर् े 

और तुमिारी नहियां  

ला सकें र्ी केवल शस्य भिी िा़िें  

या आंतों को उमेठन ेवाली िीमाररयां, 

तुमिारा आकाश िो चकुा िोर्ा  

िमारे अहस्तत्व हवमानों के घमू स्ूऴों का र्ुंझर। 

नन्िा ---- 

जल्िी िी  

िीस तीस पचास िरसों में  
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िम तुमिारे नीच ेएक मरु हिछा चकेु िोंर्,े  

और तुमिारे उस निी-धौत सी़िी वाले मंहिर में जला करेर्ा।  

एक मरु- ्षीप।" 9, 

जि भोर् और हवकास िी कामय िोर्ा तो मानवीय मलू्य निीं िचेंर्।ेअ्ेञय  को पयाथवरणीय 

हवनाश के कारकों  की जानकारी ि।ै सिके पीछे उन्िोंन ेभोर्वािी संस्कृहत को हजममेिार माना ि।ै यि 

सच भी ि ै हक िमारी अनन्त इच्छाओ ंन ेिी ्ऺाकृहतक संसाधनों का िोिन हक या ि ैअतः पयाथवरण 

असन्तुलन स्वाभाहवक ि।ै इन पररहस्र्हतयों से िचन े के हलए िमें अपनी सोच को ििलना िोर्ा 
अत्यहधक भोर् की जर्ि त्यार् पणूथ जीवन को मित्व िनेा िोर्ा। ्ऺाकृहतक संसाधनों का िोिन निीं 
िहल्क संवारना िोर्ा और पयाथवरण की सरुिा को ििुत हजममेिारी से लेना िोर्ा। तभी सहृ्ि को िचाया 
जा सकेर्ा। 

 

सन्दभा -----  

 

1 - यजवेुि 36 / 17 

2- ' तेन त्यिेन भुंजीर्ा मां कस्यस्वइिधनम ्---' ( उपननिि वाक्य) 

3- ्ऺाचीन भारत ,प.ृ15 , 

4- ऋनवेि, 137 / 3. 

5-ऋनवेि 10 /101 /11 

6- अ्ेञय का काव्य: ्ेऺम और मतृ्य,ुप.ृ 13 

7- चालीसोऴ्र, हिन्िी कहवता,डा. राम अजंोरहसंि,डा. िरु्ाथ ्ऺसाि ओझा,प.ृ 22. 8- 'एक िूंि सिसा 
उछली ' प.ृ178 

9- नन्िािवेी 6, सिानीरा,भार् 2, प ृ. 332 

 

  



135 | P a g e  
 

Chapter - 16 

 

 

पयाावरण पर सिंगीत का ्ቚभाव  

हवधु्ቦी पाण्डेय 

शोध छा्ቔा 
इहन्दरा गािंधी राि्रीय मु्ሹ हव्ቫहव्ቕालय हदल्ली 

 

ßn~;kS% 'kkfUrjUrjfj{k Åa 'kkfUr% i`fFkoh 'kkfUrjki% “kkfUrjks’k/k;% “kkfUr%AouLir;% 
“kkfUrfoZ”osnsok% “kkfUrcZge “kkfUr% loaZ “kkfUr% “kkfUrjso “kkfUr% lk eka “kfUrjsf/kÞ 

ƒ];tqosZn …ˆ@ƒ‰ 

n~;qyksd, अन्तररि लोक एवं पहृर्वी लोक सखु शांहत िायक िो जल औिहध, वनस्पहतयां 
तर्ा हव्षिवे और ि्ि तर्ा समस्त ि्िाण्ड शान्त एवं आनन्िकारी िो ऐसे पणु्यभाव वेि मन््ऴों में 
ध्वहनत िुए िैं।मनषु्य ्सह्ि का सवथ्ቦे्ी ्ऺाणी ि,ै ई्षर की सनु्िर रचना ि ैमनषु्य को ्ऺकृहत ्षारा ्ऺा् 

मलू्यवान धरोिर ि ै्ऺकृहत । ्ऺकृहत के सािचयथ में िी जीवन ि ैयि ्ञान िमें वेिों के ्षारा, ऋहियों से ्ऺा् 

िुआ।चारों वेि आकाश, पाताल, निी, सार्र, पवथत, वनस्पहत, औिहध, पृ् वी, नि्ऴ, जीवजंत,ु पश-ु

पिी मनषु्य िवे सिके मंर्ल एवं समहृि की कामना करत ेिैं। वेि भारतीय संस्कृहत और सभ्यता के मलू 

स्तंभ िैं। वैहिक समय से जीव-जर्त संिंधी हचन्तन हिखाई ितेा ि।ै और भारतीय मनीिा पयाथवरण को 
मित्व ितेी रिी ि।ैलोक रिा िते ु्ऺकृहत की संरिा जरुरी ि।ै पयाथवरण के घटक तत्व लोक में जीवन 

शहि के हलए जरूरी िैं। मनषु्य के कल्याण की कामना के हलए पयाथवरण उसकी सरुिा, ्ऺकृहत के सार् 

सामीप्य, रोर्ों के उपचार, स्वास््य संिंधी अनेकों उपाय ऋहियों न ेवेि मन््ऴों में उ्साहटत हकया ि।ै वेिों 
न ेपयाथवरण चेतना व संरिण को  लोक से जोड़ा ि ैभहूम सिू नामक ्ऺहसि स्तो्ऴ वैहिक ऋहियों की 
पयाथवरण संिंधी चेतना को इहंर्त करता ि।ै पयाथवरण का सरुहित और शान्त िोना िी मनषु्य के कल्याण 

का पयाथय ि।ै वेिों की वाणी समह्िर्त और लोक कल्याणकारी ि।ै अहनन,वाय,ु पृ् वी,जल,आकाश 

आहि से संिंहधत ्ऺार्थनाए ंइसी कल्याण भावना की सचूक िैं। 

वैहिक ऋहियों न ेपयाथवरण संरिण के हलए और ्ऺििूण रोकन ेके हलए जलवाय,ुविृ और 
वनस्पहतयों को ्ऺमखु कारण माना ि ै --- " आपो वाता ओिधय:, तान्य े कहस्मन भवुन अहपथताहन"। 
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पयाथवरण से िमारा अहस्तत्व ि।ै ऋहियों न ेपांच भौहतक तत्वों की िवे रुप में स्तुहत की ि।ै अर्वथवेि में 
किा र्या ि ैहक जिां पयाथवरण पररशिु रिता ि ैविां मनषु्य पश ुपिी आहि सभी हनरोर् एवं सखुपवूथक 

जीवन आनंि ्ऺा् करत ेिैं। ्ऺकृहत के तत्व हनयम और अनशुासन में काम करत ेिैं वि मनषु्य को भी 
अनशुाहसत रिन ेकी हशिा ितेे िैं।।्ऺाचीन समय में ऋहियों न ेअपन ेजीवन में ्ऺकृहत के िीच रि कर 
अनशुासन का पालन हकया।यि हनरोर्ी शारीररक मानहसक स्वास््य से समपन्न रे् और सौ -सौ विथ तक 

की आय ु्ऺा् करत ेरे्।उनका जीवन साहत्वक िोता र्ा उनका खान-पान हवशिु र्ा। उनकी सोच ििुत 

वै्ञाहनक र्ी ।वो ्ऺकृहत की सरुिा , कम से कम िोिन आवश्यकता को सीहमत रखना और पयाथवरण 

की शहुि पर ििुत ध्यान ितेे रे् हविाि पिार्थ, र्ैसें,और वैक्टीररया आहि से िचन ेके हलए य्ञाहि हकया 
करत ेरे्।य्ञ ्ऺकृहत से पयाथवरण शोधन िोता रिता ि ैतर्ा ्ऺकृहत चि हनयहमत एवं सन्तुहलत रिता ि।ै 
अर्वथवेि में किा र्या ि ैहक जल, वाय ुऔर औिहधयां ये तीन पयाथवरण के संघटक तत्व िैं।सार् िी यि 

भी किा र्या ि ै हक जिां पयाथवरण पररशिु रिता ि ै विां मनषु्य पश ु -पिी आहि सभी हनरोर् एवं 

सखुपवूथक जीवन आनंि ्ऺा् करत ेिैं।पानी िवा और भोजन की शहुि स्वस्र् शरीर की पिली सी़िी ि।ै 
्ऺकृहत से िम और िमसे ्ऺकृहत ि ैइस िात को जरूर ध्यान में रखना चाहिए।िम हजतन ेअहधक ्ऺकृहत 

को स्वाभाहवक,सिज रखेंर् ेजीवन उतना िी सरुहित रिरे्ा और  इसमें पयाथवरण की ििुत िड़ी भहूमका 
ि।ैयि सचेतनता ऋहियों के हचन्तन में भी िोता र्ा ।आज पयाथवरण की सरुिा के ्ऺहत जार्रूकता िखेी 
जा रिी ि।ै मनषु्य की भोर्वािी हलप्सा न ेपयाथवरण का ििुत नकुसान हकया ि।ैयि जानत ेिुए  भी हक 

पयाथवरण जीवन के हलए ििुत मित्वपणूथ ि ैयि पाररहस्र्हतक संतुलन िनाए रखता ि ैयि िमारी सभी 
जरूरतों को परूा करता ि ैऔर  अि यि सि कुछ हव्ञान न ेभी हसि कर हिया ि ैति भी जल -जमीन - 

जंर्ल- और जन हनरन्तर खतरे में िैं। वनों का हवलोपन ,विाथ का कम िोना,जल ्सोत सखू जाना और जो 
िैं भी वो शिु कम िैं यि सि हमलाकर मनषु्य के जीवन को संकटपणूथ िना रिा ि।ै सिकी सरुिा के हलए 

कवच का मजितू िोना जरुरी ि ैयि कवच ि ैपयाथवरण।इस तरि िम कि सकते िैं हक मनषु्य का परूा 
जीवन िी पयाथवरणीय कारकों पर हनभथर करता ि।ैयि पृ् वी  पर हवहभन्न जीवन चिों को िनाए रखन ेमें 
भी मिि करता ि।ैयि ्ऺाकृहतक सौंियथ को िनाए रखन ेके सार् िी मनषु्य के शारीररक मानहसक स्वास््य 

का भी आवश्यक ्सोत ि।ै ्ऺकृहत न ेिमें िेितर तरीके से जीने के हलए सि कुछ हिया ि ैिमें इसे आर् ेके 

हलए समिाल कर रखना िोर्ा।इसके हलए सिसे पिल ेिमें अपनी समझ हवकहसत करनी िोर्ी और सभी 
को जार्रूक करना िोर्ा हक पयाथवरण पाररहस्र्हतक सन्तलुन को िनाए रखता ि ैिमें इस ्ऺाकृहतक 

पररवेश को जो पृ् वी पर जीवन को हवकहसत पोहित करता ि ैउसकी सिी तरि से सरुिा करनी िोर्ी। 
इस ्ऺाकृहतक पररवेश को िी िम पयाथवरण के रूप में जानत ेिैं। पयाथवरण का हनमाथण परर+ आवरण इन 

िो शब्िों के मेल से ि।ैपरर का अर्थ ि ैचारों ओर और आवरण जो िमें चारों ओर से घरेे िुए ि।ैइस तरि 

पयाथवरण सभी भौहतक, रासायहनक और जैहवक कारकों की समह्िर्त इकाई ि।ैजो जीवधारी को 
्ऺभाहवत करती ि।ैयि पृ् वी पर जीवन को हवकहसत,पोहित और समा् करन ेमें मिि करता ि।ैइसका 
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सन्तुलन जीवन जर्त की खशुिाली का कारक ि ै और असन्तुलन हवनाश को न्योता िनेा ि।ैिमारे 
सौरमंडल में पृ् वी िी एक ऐसा ्ቇि ि ैजिां जीवन पाया जाता ि ैऔर जीवन और जर्त के सभी ्ऺाणी 
,जीवजंत,ु ्ऺाकृहतक वनस्पहतयां मौसम जलवाय ु सभी इसके अन्तर्थत आते िैं। पयाथवरण न केवल 

जलवाय ुसंतुलन िनाए रखता ि ैिहल्क जीवन के हलए सभी चीजें िवा, पानी, भोजन आहि उपलब्ध 

कराता ि ैऔर िम धुंआ, िाहनकारक र्ैसें, और तमाम तरि की र्ंिर्ी के सार् िी यिु आहि से पैिा िोन े

वाली हवकृहतयां परोस रि ेिैं।अर्र मानव सभ्यता के समय पर दृह्ि डालें तो पाते िैं हक  

सभ्यता के आरंभ से पयाथवरण की सरुिा के ्ऺहत जार्रूकता लोर्ों में मौजिू र्ी। हकन्त ुआज 

आहर्थक हवकास की अधंी िौड़ में पयाथवरण ििुत िहूित िो रिा ि।ैहजसके पररणामस्वरूप र्ंभीर 
िीमाररयां जन्म ले रिी िैं। वनस्पहतयां, जीवजंतु कीडे़-मकोडे़ मर रि ेिैं जो हक ्ऺकृहत के सन्तलुन के 

हलए उपयोर्ी िैं।यि हचंता का हविय ि।ैआज पयाथवरण की हचंता पर र्ो्ीी, सेहमनार, चचाथ पररचचाथ 
आयोहजत की जा रिी िैं। सचमचु यि ििुत िड़ा सवाल ि।ै  

्ऺकृहत और पयाथवरण पर संर्ीत का ििुत ्ऺभाव पड़ता ि।ै 

ऋहियों ने अनभुव हकया हक ि्िाण्ड में हिव्य नाि हनरन्तर र्ुंहजत िो रिा ि।ैउस नाि में सभी 
स्वर और भाव समाय ेिुए िैं।नाि में ,संर्ीत में, ्ऺाहणयों के हृियर्त भाव - संवेहित िोकर जार्तृ िोते िैं 
और अन्तर संर्ीत तरंहर्त िोन ेलर्ता ि।ैसंर्ीत ्ऺकृहत की आत्मा ि ैई्षर ि,ै अध्यात्म ि,ै करुणा ि ै , 

हनवेिन ि,ै ्ेऺम ि,ै वात्सल्य और माधयुथ और सभी भाव िैं।यि ्ऺकृहत के कण-कण में व्या् ि ै यि 

आत्मा का आनंि ि।ै मानव समाज की एक सिज कलात्मक उपलहब्ध ि ैसंर्ीत। मानव संस्कृहत और 
सामाहजक पररवेश का अहभन्न अरं् भी ि।ैजि हृिय में भावनाओ ंका उ्षलेन िोता ि ैति संर्ीत का 
उ्षम स्वत: िोता ि।ै मनषु्य के हृियर्त भावनाओ ंका समिन्ध िशे-काल और पररवेश पर भी ििुत कुछ 

हनभथर करता ि।ैइसी हलए संर्ीत भी कोमल और भैरव िोनों रार् की सहृ्ि करता ि।ै ्ऺकृहत और पयाथवरण  

पर जि भी ्ऺहतकूल ्ऺभाव पड़ता ि ैजीवन रार् िेसरुा िोन ेलर्ता ि।ैमनषु्य का जीवन संकटपणूथ िो 
जाता ि।ै 

     संर्ीत  और ्ऺकृहत  के हमलन से पयाथवरण को िचाया जा सकता ि ै। संर्ीत का पयाथवरण के 

सार् र्िरा संिंध ि।ैइसकी उत्पहऴ् में भी ्ऺकृहत और पयाथवरण का र्िरा नाता ि।ै भरत महुन न े

नाट्यशाኚᮌ नामक अपनी पसु्तक में स्वरों की उत्पहऴ् को पश ुपहियों से माना ि।ैउनके अनसुार मयरू " 

सा " (िड्ज) स्वर में,चातक 'रे' (ऋिभ)िकरा 'र्' (र्ंधार) कोई 'म' (मध्यम), कोयल ' प ' (पंचम) में़िक 

' ध ' ( िवेता ) तर्ा िार्ी ' हन' ( हनिाि ) स्वर में िोलते िैं।'3 

और मनषु्य की कला से ्ऺकृहत भी ्ऺभाहवत िोती ि।ै स्वरों की शहि और साधक की साधना 
्ऺकृहत में संवेिना का संचार कर ितेी ि।ैकिा जाता ि ैहक अकिर के िरिार में एक र्ायक िुआ करत ेरे् 
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तानसेन वि जि अपनी कला का ्ऺिशथन करत े रे् ति आसपास के वातावरण पर जिरिस्त ्ऺभाव 

पड़ता र्ा पेड़ पौध ेपश ुपिी झमूने लर्ते रे्।जि वि रार् मल्िार र्ाते रे् ति िािल झमू कर िरसते 

रे्।यि संर्ीत की ताकत र्ी और पयाथवरण की सि चीजों से ्ऺभाहवत िोन ेकी ्ቇिण शीलता।इसे िम 

पयाथवरणीय चेतना कि सकते िैं।यि चेतना अच्छे और िरेु िोनों से िी ्ऺभाहवत िोर्ी। अर्र संर्ीत की 
सिज सच्ची साधना से िीपक जल उठते िैं और विाथ िूंि झरन ेलर्ती ि ैतो ्ऺकृहत में िरुा को ्ቇिण 

करन ेकी भी उतनी िी ताकत िोर्ी।  इसहलए यि किा जा सकता ि ैहक संर्ीत और ्ऺकृहत िोनों जीवन 

के मित्वपणूथ अरं् िैं। िोनों िी मनषु्य के जीवन और चेतना से ्ऺभाहवत  िोते भी िैं और ्ऺभाहवत करत े

भी िैं। संर्ीत से जिां ्ऺकृहत को ्ऺभाहवत िोते िुए िखेा ि ैविीं इससे रोर्ों से महुि पाते भी सनुा ि।ैआज 

हनत्य ्ऺहत नय ेशोध िो रि ेिैं औिहधयों वनस्पहतयों को संर्ीत ि  ं्ऺभाहवत िोते िुए सनुा ि।ै तनाव ्ቇस्त 

रोहर्यों को संर्ीत सनुने  की सलाि डाक्टर हिया करते िैं। इस तरि ििुत उपयोर्ी और शहि भी कि 

सकते िैं संर्ीत को ,जो पयाथवरण की सरुिा भी करता ि ैऔर पयाथवरण ्ऺाहणयों की सरुिा का सजर् 

्ऺिरी ि।ै किा जा सकता ि ैहक संर्ीत और पयाथवरण का अटूट संिंध ि ैतर्ा ये िमसे और िम इनसे जडेु़ 

िुए िैं। इस िात को हसि हकया ि ै ्ऺोफेसर ररंकी केज न ेउन्िोंन े" मयहूजक फार प्लेनेट" कायथिम में किा 
हक संर्ीत और ्ऺकृहत िोनों जीवन में पयाथवरणीय चेतना जर्ान ेका कायथ करती िैं। संर्ीत हसफथ  एक 

संिशे संचार करन ेका जररया िी निीं िहल्क एक ्ቦोता की चेतना में र्िराई तक हकसी भी संिशे को 
िनाए रखन ेके हलए शहिशाली िहर्यार ि।ै संर्ीत और ्ऺकृहत के हमलन से पयाथवरण को िचाया जा 
सकता ि।ै"2, इस िात पर िमें जरूर र्ौर करना चाहिए। 

संर्ीत ्ऺत्येक जीवधारी के महस्तष्क और नाड़ी संस्र्ान पर ्ऺभाव डालता ि।ै हनत्य ्ऺहत िोन े

वाले ्ऺयोर् से भी अि हसि िो रिा ि ैहक संर्ीत पेड़ -पौध,े वनस्पहतयां, जीवजंतु सभी को ्ऺभाहवत 

करती िैं।एक पश ुवै्ञाहनक डा. जाजथ के हवत्स न ेछोटे जीव-जंतुओ ंकी शारीररक मानहसक हस्र्हत पर 
पड़न ेवाले ्ऺभाव का अध्ययन भी हकया ि।ैउनका किना ि ैहक घर में िजने वाले हपयानो की आवाज 

सनुकर चिूों को अपन े हिल में शाहन्त पवूथक पडे़ िुए उन्िोंन े िखेा ि।ैजल-र्ल-नभ सि किीं स्वर 
लिररयों का ्ऺभाव पड़ता ि।ै 

संर्ीत के माध्यम से इलेक्रो मैननेहटक लिरें उत्पन्न िोती िैं जो स्नाय ु तं्ऴ पर पर ्ऺभाव 

डालकर सहियता को ि़िाती िैं और हवकृत हचन्तन को रोकती िैं।स्वरों में ििुत ताकत ि ैउनसे शब्ि 

चाहलत िम और रोिोट तैयार िो रि ेिैं।यिी निीं इनसे ्ऺििूण हनवारण , मनोहवकार नमन,शरीर रोर् 

हनवारण में तरंर्ों का ्ऺयोर् हकया जा रिा ि।ै्ऺजनन शहि ( पशओु ंकी) ि़िानें, पौधों के ि़िने की र्हत 

को अहधक ि़िान ेकी तर्ा अहधक फल उर्ान ेकी ताकत संर्ीत में ि।ैयि शोध के ्षारा वै्ञाहनकों न े

हसि हकया ि।ैयिी निीं स्वर वै्ञाहनक र्ाय्ऴी मं्ऴ के उच्चारण में भी असीम ताकत िोन ेका िावा करत े

िैं। वै्ञाहनक किते िैं हक -  " ऊं भभूुथव स्व: तत्सहवतुवथरेण्यं भर्ो िवेस्य धीमहि हधयो यो न: ्ऺचोियात ्" 
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इस मं्ऴ के समवेत स्वररत जप से उत्पन्न पराध्वहनक में सारे वातावरण को कंपा िने ेकी साम्यथ ि।ै इसी 
हलए िमारे पवूथजों न े्ऺकृहत को पजूा भाव से ्ቇिण हकया र्ा।िम सि भलू रि ेिैं धरती आकाश को 
महलन कर रि ेिैं। ्ऺभाहवत िुआ ि ैपयाथवरण और आपिाओ ंकी आिट सनुाई िने ेलर्ी ि।ैयि इस िात 

को हसि करता ि ैहक अच्छा या िरुा िम जैसा भी ्ऺकृहत और पयाथवरण को ि ेरि ेिैं वो भी िमें विी 
वापस लौटाएंर्े।िम सि ्ऺकार तरक्की उन्नहत कर रि े िैं हवकास के नारे लर्ा रि े िैं ्ऺकृहत और 
पयाथवरण की सरुिा भी िमारी ि ैयि चेतना भी जरूरी ि।ै 

हनष्किथ रुप में िम कि सकते िैं हक हजस पंचतत्व - अहनन,वाय,ुजल,पृ् वी और आकाश से 

मनषु्य के शरीर का हनमाथण िुआ ि ैहव्षानों ने इन्िीं पांच तत्वों से स्वरों की उत्पहऴ् मानी ि।ै हव्षानों न े

माना ि ैहक सा स्वर पृ् वी, ,रे, र्, जल तत्व , म, पर - अहनन तत्व ,ध, वाय ुतर्ा हन, आकाश तत्व के 

्ऺहतहनहध िैं।यि संर्ीत और पयाथवरण के आपसी समिन्ध के उिािरण िैं। संर्ीत और पयाथवरण के िीच 

के र्िरे ररश्ते सभी को ्ञात िैं। संर्ीत जड़ और चतेन में व्या् िैं। नहियों का कल-कल छल-छल , 

पहियों की चिक और विृों की सरसरािट सि किीं मधरु संर्ीत ि ै ।यिी जीवन संर्ीत ि।ैयि िमारी 
धरोिर ि।ैइसे समिाल कर रखना िमारी ििुत िड़ी हजममेिारी ि।ैयि किना अहतश्योहि निीं िोर्ी हक  

पयाथवरण स्वस्र् ि ैतो िम िैं िम िैं तो संसार ि।ै 
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Chapter - 17 
 
 

21 oha “krkCnh esa gesa fodkl ugha vfirq laiks’k.kh; fodkl dh 
vko”;drk 

 

 

xtsUnz flag jkBkSM+1] MkW- lquhy dqekj2  

 
1'kks/kkFkhZ ¼Hkwxksy foHkkx½ 

ekufodh ,oa lkekftd foKku 

mPp v/;;u f'k{kk laLFkku] ekfur fo”ofo|ky;] xka/kh fo|k eafnj] ljnkj'kgj ¼jkt-½ 

 

 2lg vkpk;Z ¼Hkwxksy foHkkx½  

ekufodh ,oa lkekftd foKku 

mPp v/;;u f'k{kk laLFkku] ekfur fo”ofo|ky;] xka/kh fo|k eafnj] ljnkj'kgj ¼jkt-½ 

ईमेल:: rathoregajendra806@gmail.com 

 

ge tkurs gSa fd gesa fujarj i;kZoj.k ls lacafèkr vusd çdkj dh leL;kvksa 
tSls çnw"k.k] lalkèkuksa dk cM+h ek=k esa fouk'k] Xykscy o‚feZax vkfn dk lkeuk djuk 
iM+ jgk gS bldk eq[; dkj.k vkfFkZd fodkl dh vaèkkèkqaèk nkSM+ gSa] ftlesa fcuk 
lksps&le>s fodkl o èku ds ykyp esa vueksy çkÑfrd lalkèkuksa dks yxkrkj u"V 
fd;k tk jgk gSA ;fn gesa bl uqdlku ls cpuk gS gS rks gesa lrr fodkl ds }kjk 
uohdj.kh; rFkk vuohdj.kh; lalkèkuksa dks è;ku esa j[kdj fodkl dh bl xkM+h dks 
fujarj vkxs c<+kuk gksxkA 2015 esa lglzkCnh fodkl y{; lekIr gksus ds dkj.k blds 
LFkku ij 17 lrr fodkl dks çkIr djus dk QSlyk fd;k x;k tks la;qä jk"Vª 
f'k[kj lEesyu esa fy;k x;k FkkA blls lacafèkr cSBd 25 ls 27 flracj 2015 esa gqbZ 
blesa 2016 ls 2030 rd 17 y{; lqfuf'pr fd, x,] blesa 193 ns'k lfEefyr gq, 
FksA LFkk;h fodkl dh voèkkj.kk] gkykafd 1970 ds n'kd esa fn[kkbZ nh Fkh] 1980 ds 
n'kd esa foÜo laj{k.k j.kuhfr ¼IUCN, UNE’P vkSj WWF, 1980½ }kjk O;kid 
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:i ls çpkfjr fd;k x;k Fkk] tks vko';d ikfjfLFkfrd çfØ;kvksa ds j[k&j[kko ds 
fy, dgk tkrk Fkk( tSo fofoèkrk dk laj{k.k( vkSj çtkfr;ksa vkSj ikfjfLFkfrd ra= dk 
LFkk;h mi;ksxA 

  C#aMySaM fjiksVZ fjiksVZ] gekjs lkekU; Hkfo"; ¼i;kZoj.k vkSj fodkl ij foÜo 
vk;ksx] 1987½ us bls nqfu;k ds jktuhfrd ,tsaMs ij j[kk vkSj i;kZoj.k esa lkoZtfud 
fgr dks fQj ls cukus esa enn dhA blus ;g lans'k Hkh QSyk;k fd oSfÜod i;kZoj.k 
çcaèku dh vko';drk Fkh( vkSj ;g fd xjhch esa deh ds fcuk] ikfjfLFkfrdh ra= dh 
{kfr dk eqdkcyk djuk eqf'dy gksxkA Cons oYMZ datoZs'ku LVªSVsth *ds chl lky ckn 
mUgha rhu fudk;ksa us nh dSfjax Q‚j n vFkZ* ¼ IUCN, UNEP vkSj WWF,  1991½ 
çdkf'kr fd;k] ftlesa fl)karksa dks vH;kl ls vkxs c<+us esa enn djus ds fy, 
çLrkfor fl)kar FksA 

lrr fodkl dh voèkkj.kk dks 1980 ds n'kd dh 'kq#vkr esa ¼fo'ks"k :i ls 
IUCN, UNEP vkSj WWF, 1980 }kjk foÜo laj{k.k j.kuhfr ds çdk'ku ds 
ekè;e ls½ laj{k.k vkSj fodkl ds mís';ksa dks lesVus ds fy, is'k fd;k x;k FkkA 
blds ckn ls blus cgqr ppkZ cVksjhA 

lrr fodkl dk vFkZ lrr fodkl dks èkkj.kh; ;k fVdkÅ fodkl Hkh dgrs 
gSa Þlrr fodkl] fodkl dh og çfØ;k gS ftlds }kjk i;kZoj.k rFkk çkd`frd 
lalkèkuksa dks uqdlku igqapk, cxSj orZeku ih<+h rFkk Hkkoh ih<+h ¼vkus okyh ih<+h½ ds 
thou dh xq.koÙkk esa lqèkkj djuk gSßÞlrr ;k fVdkÅ fodkl] fodkl dh og çfØ;k 
gS ftlds }kjk orZeku o Hkkoh ih<+h dh vko';drkvksa ls le>kSrk fd, fcuk i;kZoj.k 
rFkk izd`fr dh lqj{kk dks è;ku esa j[kdj vkfFkZd fodkl fd;k tk ldsA ßvkt ds 
le; esa ge ftl çdkj dk fodkl ns[k jgs bl çdkj dk fodkl gekjh izd`fr rFkk 
orZeku ih<+h rFkk Hkkoh ih<+h ds fy, [krjukd gS ftlesa ge vuohdj.kh; çkd`frd 
lalkèkuksa dk cM+h ek=k esa fouk'k dj jgs gSaA 

Sustainable Development ds y{;ksa dks igyh ckj 2015 esa la;qä jk"Vª ds 
lnL; jkT;ksa }kjk viuk;k x;k FkkA laiks’k.kh; fodkl vo/kkj.kk dk mís'; çksMDV~l 
vkSj lsokvksa ds mi;ksx dks bl rjg ls çksRlkfgr djuk gS tks i;kZoj.k ij çHkko dks 
de djrk gS vkSj ekuo dks larq"V djus ds fy, lalkèkuksa dk vuqdwyu djrk gSA 
t:jr gSA ;g le>us ds fy, fd laiks’k.kh; fodkl le; dh vko';drk D;ksa gS] 
fuEufyf[kr çeq[k fcanqvksa ij ,d ut+j Mkysa tks blds egRo dks Li"V djrs gSa& 

• xSj&çnw"k.kdkjh uohdj.kh; ÅtkZ ç.kkfy;ksa dk fodkl  

• tula[;k fLFkjhdj.k • ,dhd`r Hkwfe mi;ksx ;kstuk 

• LoLFk Qly Hkwfe vkSj ?kkl dk eSnku  



142 | P a g e  
 

• oqMySaM vkSj lhekar Hkwfe dk iqu: ouLifr  

• tSfod fofoèkrk dk laj{k.k  

• ty vkSj ok;q esa çnw"k.k dk fu;a=.k  

• dpjs vkSj vo'ks"kksa dk iqupZØ.k  

• ikfjfLFkfrd :i ls vuqdwy ekuo cfLr;k¡ 

 

laiks’k.kh; fodkl dk egRo 

ge ftl i;kZoj.k esa jgrs gSa mlds fy, ftEesnkj gksus ds egRo dks è;ku esa 
j[krs gq, laiks’k.kh; fodkl dh fn'kk esa dke dj jgk gSA laiks’k.kh; fodkl dk ewy 
fopkj dy dh t:jrksa dks è;ku esa j[krs gq, vkt ds fy, dke djuk gSA laiks’k.kh; 
fodkl dk egRo ;g gS fd ;g vkus okyh ihf<+;ksa dh t:jrksa ls le>kSrk fd, fcuk 
orZeku ihf<+;ksa dh t:jrksa dks iwjk djrk gSA laiks’k.kh; fodkl gesa vius lalkèkuksa 
dk lgh rjhds ls mi;ksx djuk fl[kkrk gSA uhps lwphc) dqN fcanq gSa tks gesa 
laiks’k.kh; fodkl ds egRo dks crkrs gSa& 

• lrr d`f"k fofèk;ksa ij è;ku– laiks’k.kh; fodkl egRoiw.kZ gS D;ksafd ;g vkus okyh 
ihf<+;ksa dh t:jrksa dk [;ky j[krk gS vkSj ;g lqfuf'pr djrk gS fd c<+rh vkcknh 
èkjrh ekrk ij cks> u MkysaA ;g ‟f"k rduhdksa dks c<+kok nsrk gS tSls Qly pØ.k 
vkSj çHkkoh cht cksus dh rduhdA 

• tyok;q dks fLFkj djus dk çcaèku djrk gS – ge thok'e bZaèku ds vR;fèkd 
mi;ksx vkSj tkuojksa ds çk‟frd vkokl dks ekjus ds dkj.k tyok;q ifjorZu dh 
leL;k dk lkeuk dj jgs gSaA laiks’k.kh; fodkl] fVdkÅ fodkl çFkkvksa }kjk tyok;q 
ifjorZu dks jksdus esa ,d çeq[k Hkwfedk fuHkkrk gSA ;g thok'e bZaèku ds mi;ksx dks 
de djus dks c<+kok nsrk gS tks okrkoj.k dks u"V djus okyh xzhugkml xSlksa dks 
NksM+rs gSaA 

• egRoiw.kZ ekuoh; vko';drk,a çnku djrk gS& laiks’k.kh; fodkl Hkfo"; dh 
ihf<+;ksa ds fy, cpr ds fopkj dks c<+kok nsrk gS vkSj ;g lqfuf'pr djrk gS fd 
lalkèku lHkh dks vkoafVr fd, tk,aA ;g ,d ,sls cqfu;knh <kaps dks fodflr djus 
ds fl)kar ij vkèkkfjr gS ftls yacs le; rd dk;e j[kk tk ldrk gSA 

• lrr tSo fofoèkrk& ;fn laiks’k.kh; fodkl dh çfØ;k dk ikyu fd;k tkrk gS] rks 
vU; lHkh thfor tkuojksa ds ?kj vkSj vkokl lekIr ugha gksaxsA pwafd laiks’k.kh; 
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fodkl ikfjfLFkfrdh ra= dks lajf{kr djus ij dsafær gS] ;g tSo fofoèkrk dks cuk, 
j[kus vkSj lajf{kr djus esa Lopkfyr :i ls enn djrk gSA 

• foÙkh; fLFkjrk& tSlk fd laiks’k.kh; fodkl fLFkj fodkl dk oknk djrk gS] 
thok'e bZaèku ds mi;ksx dh rqyuk esa ÅtkZ ds uohdj.kh; lzksrksa dk mi;ksx djds 
ns'kksa dh vFkZO;oLFkk,a etcwr gks ldrh gSa] ftuesa ls gekjs xzg ij dsoy ,d fo'ks"k 
jkf'k Gsa 

laiks’k.kh; fodkl ds rhu स्तंभ  

Sustainable Development Meaning in Hindi dk dkalsIV rhu eq[; 
LraHkksa esa fufgr gS ftldk mís'; lekos'kh fodkl çkIr djuk vkSj lkFk gh orZeku 
ih<+h ds fy, lk>k le`f) cukuk vkSj Hkfo"; dh ihf<+;ksa dh t:jrksa dks iwjk djuk 
tkjh j[kuk gSA ;s rhu LraHk vkfFkZd] lkekftd vkSj i;kZoj.k fodkl gSa vkSj vkil esa 
tqM+s gq, gSa vkSj lkeqnkf;d fodkl vkSj lkekftd vkSj i;kZoj.kh; fLFkjrk ds y{;ksa 
dks n'kkZrs gSaA vkb, bu LFkk;h fodkl ds LraHkksa dks vkSj foLrkj ls ns[ksa&  

vkfFkZd fLFkjrk 

vkfFkZd fLFkjrk mu xfrfofèk;ksa dks c<+kok nsus dk ç;kl djrh gS ftuds 
ekè;e ls leqnk; ds i;kZoj.kh;] lkekftd vkSj lkaL‟frd igyqvksa ij usxsfVo çHkko 
Mkys fcuk y‚Ux&VeZ vkfFkZd fodkl çkIr fd;k tk ldrk gSA laiks’k.kh; fodkl dk 
dkalsIV ds fy, ,d çeq[k lw=èkkj ds :i esa] vkfFkZd fLFkjrk ds cqfu;knh ewy rRo 
bl çdkj gSa:  

• i;kZoj.kh; n`f"V ls foÜo esa Hkw[k vkSj xjhch ds fy, çHkkoh lekèkku [kkstukA  

• vFkZ'kkL= bl ckr dk vè;;u gS fd lekt vius lalkèkuksa ¼ikuh] ok;q] Hkkstu] 
bZaèku] vkfn½ dk mi;ksx dSls djrk gS vkSj tc bls LVsuscy MsoyiesaV ds dkalsIV ds 
lkFk tksM+k tkrk gS] rks ;g vkfFkZd fodkl çkIr djus ij dsafær gksrk gS tks dsoy 
fVdkÅ gksrk gS vkSj lkFk gh lkFk gekjs thou dh xq.koÙkk esa lqèkkj djrk gSA  

• vkfFkZd fLFkjrk dks rhu lkekU; Jsf.k;ksa esa ckaVk x;k gS rkfd LVsuscy 
MsoyiesaV] ;kuh ewY; vkSj ewY;kadu] uhfrxr lkèku vkSj xjhch vkSj i;kZoj.k 'kkfey 
gksA 

lkekftd fLFkjrk 

lkekftd fLFkjrk lkekftd ftEesnkjh dk ,d :i gS tks egRoiw.kZ :i ls 
rc gksrk gS tc fdlh leqnk; ds fLFkj vkSj vfLFkj QSDVlZ dks lekIr lalkèkuksa ds 
jsLVksjs'ku dh vko';drk gksrh gSA ;g lkekftd okrkoj.k ds lkFk HkkSfrd i;kZoj.k 
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ds fMtkbu dks tksM+rh gS vkSj ,d leqnk; esa fofHkUu oxksZa dh t:jrksa ij è;ku 
dsafær djrh gS vkSj detksj oxZ dks lgh cqfu;knh <kapk vkSj vko';d lgk;rk çnku 
djus ij fo'ks"k tksj nsrh gSA ;g laiks’k.kh; fodkl ds dkalsIV dks le>us esa 'kkfey 
,d vU; iSjkehVj gS vkSj lkekftd fLFkjrk ds çeq[k cqfu;knh fl)kar gSa&  

• O;ofLFkr lkeqnkf;d Hkkxhnkjh  

• ljdkj lfgr etcwr ukxfjd lekt  

• bZekunkjh ds vke rkSj ij Lohssd`r ekud ¼lfg".kqrk] d#.kk] lgu'khyrk] çse½  

• ySafxd lekurk  

lkaLd`frd fLFkjrk  

laLd`fr laiks’k.kh; fodkl ds dkalsIV ds eq[; ?kVdksa esa ls ,d gSA lkaLd`frd 
vfèkdkjksa ds egRo vkSj lkaLd`frd fojklr ds laj{k.k ds ckjs esa c<+rh tkx:drk ls 
lkaLd`frd fLFkjrk dh vko';drk mRiUu gksrh gSA dqN çeq[k dkjd ftu ij 
lkaLd`frd fLFkjrk vkèkkfjr gS] os gSa&  

• lqlaLd`r O;fä : eu dh ,d fodflr fLFkfr ds ifj.kkeLo:i leqnk;ksa ds 

chp tkx:drk c<+ ldrh gS tks lkoZHkkSfed ekuo vfèkdkjksa ds fy, egRoiw.kZ 
lkaLd`frd fofoèkrk dh j{kk vkSj c<+kok nsxhA  

• oSÜohdj.k : fofHkUu ns'kksa esa QSyh fofoèk laLd`fr;ksa ds lkFk] cgqlkaLd`frd jk"Vªksa 
ds mn; ds lkFk&lkFk muds lkeus vkus okys fofHkUu eqíksa dks lacksfèkr djus ds 
fy, oSÜohdj.k ds çHkkoksa ij vfuok;Z :i ls ppkZ djus dh vko';drk gSA 

lrr fodkl dh vko';drk D;ksa gS \  

● çnw"k.k esa o`f) uk gks& lrr fodkl dh vko';drk blfy, gS D;ksafd çnw"k.k esa 
o`f) uk gks D;ksafd èkkj.kh; fodkl mu dk;Z dks vuqefr ugha nsrk ftuds }kjk 
orZeku thou dh vko';drk o mRiknu ds fy, ç‟ fr rFkk i;kZoj.k dks 
uqdlku igqapsA  

● Hkkoh ih<+h dh vko';drk rFkk fodkl esa deh uk gks& lrr fodkl bl ckr dk 
leFkZu djrk gS fd orZeku esa fodkl ;k vko';drk dks iwjk djus ds fy, gesa 
Hkkoh ih<+h dh vko';drkvksa dks Hkh è;ku esa j[kuk gksxk rFkk vuohdj.kh; 
lalkèkuksa dk bLrseky lksp& le>dj djuk gksxk ftlls vkus okyh ih<+h dks 
lalkèkuksa dh deh eglwl uk gksA  

● izd`fr dh lqj{kk gsrq& lrr fodkl dk eryc ;g ugha gS fd gesa çkd`frd 
lalkèkuksa dk bLrseky gh ugha djuk] cfYd gesa çkd`frd lalkèkuksa dks lksp 
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le>dj bLrseky djuk gS ftlls gekjh izd`fr dh mi;ksfxrk rFkk xq.koÙkk esa 
deh uk gks rFkk vkus okyh ih<+h ds fy, fdlh Hkh çdkj dk vojksèk ;k [krjk 
mRiUu uk gksA 

● vkfFkZd o lkekftd fodkl& lrr fodkl blfy, Hkh egRoiw.kZ gS fd blds 
}kjk vkfFkZd o lkekftd fodkl lgh <ax ls fd;k tk ldrk gS D;ksafd ftl 
çdkj tula[;k fujarj rsth ls c<+ jgh gS ftlds dkj.k Hkfo"; esa Hkkstu] ikuh] 
ÅtkZ rFkk lalkèkuksa dh ekax rsth ls c<+sxh]ftlds dkj.k gesa Hk;adj nq"ifj.kkeksa 
dk lkeuk djuk iM+ ldrk gSA  

● Xykscy o‚feZax& fujarj vkS|ksfxdj.k ds dkj.k Xykscy okfuZax ;kuh i`Foh dk 
rkieku fujarj c<+ jgk gS ftlds dkj.k izd`fr ij vfoÜoluh; çHkko iM+rk gS 
D;ksafd izd`fr ds bl fouk'k esa vusd çdkj dh [krjukd xzhu gkml xSlsa& 
CO2] ukbVªl v‚DlkbM] feFksu] Dyksjks¶yksjksdkcZu vkfn ds ?kkrd çHkko 'kkfey 
gksrs gSa ijarq lrr fodkl gesa mu dk;ksZa dh vuqefr ugha nsrk ftuds dkj.k 
izd`fr dks bl çdkj ds ?kkrd ifj.kke >syus iM+sA  

● egkekfj;ksa ij jksd& tSls ge tkurs gSa fd gekjs ns'k esa igys Hkh vusd çdkj dh 
egkekfj;k vkbZ gSa tSls 1918 esa bu¶yq,atk ¼¶yw½ blds dkj.k foÜo esa yxHkx 5 
ls 10 djksM+ yksxksa dh tku xbZ ,slk blfy, gqvk D;ksafd ml le; LokLF; 
lqfoèkk,a vfèkd ugha Fkh rFkk yksx dqiks"k.k ds f'kdkj Hkh FksA blh ds lkFk ge 
vkt Hkh dksfoM&19 tSlh egkekjh dks >sy jgs gSa ;gh dkj.k gS fd gesa lrr 
fodkl dh vko';drk gS D;ksafd blds }kjk ge egkekfj;ksa dk iw.kZ :i ls 
fuokj.k dj ik,axsA 
lrr fodkl gsrq fu/kkZfjr y{;& bu y{;ksa esa xjhch] çnw"k.k] 'kkafr] U;k; vkfn 
vusd 'kkfey gS ftuds }kjk ekuo thou dk fujarj fodkl gksrk jgs rFkk 
orZeku ih<+h rFkk Hkkoh ih<+h ds thou esa lq[k&'kkafr rFkk fodkl fujarj cuk 
jgsA  

 lekt esa U;k; o 'kkafr& lrr fodkl dk lekt esa U;k; o 'kkafr LFkkfir djuk 
,d egRoiw.kZ y{; gS ftldk mís'; lekt esa U;k; rFkk 'kkafr LFkkfir dj U;k; 
rd igqap lqfuf'pr djuk gSA  

 xjhch dks lekIr djuk& fVdkÅ fodkl dk ,d egRoiw.kZ y{; xjhch dks iw.kZr% 
lekIr dj ,d 'kkafriw.kZ o lH; lekt dh LFkkiuk djuk gSA vHkh xjhc mu 
yksxksa dks ekuk tkrk gS tks yxHkx 96 #- esa çfrfnu viuk xqtkjk djrs gSaA 

  Hkq[kejh ¼vdky½ dks iw.kZrk lekIr djuk– èkkj.kh; fodkl ds bl y{; esa 
Hkq[kejh dks iwjh rjg ls lekIr dj fVdkÅ ‟f"k] [kk| lqj{kk rFkk csgrj iks"k.k 
dks çkFkfedrk nh tk,xhA  
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 y{; çkfIr ds fy, lkewfgd lk>snkjh „ lrr fodkl ds bl y{; esa oSfÜod 
Hkkxhnkjh dks iqutÊfor djus ds lkFk&lkFk fdlh fu'p; dks dk;Z :i esa cnyus 
okys lkèkuksa dks etcwr cukuk gSA  

 Hkwfe laj{k.k& fVdkÅ fodkl dk ,d egRoiw.kZ y{; Hkwfe laj{k.k ¼Hkwfe ij thou½ 
gS fVdkÅ fodkl dks c<+kok nsus okys LFkyh; ikfjfLFkfrdh ç.kkyh] e`nk vijnu] 
lqjf{kr taxyksa rFkk tSo fofoèkrk ds c<+rs uqdlku dks jksduk gSA  

 ty laj{k.k& bl y{; esa fVdkÅ fodkl ds fy, leqæ o leqæh lalkèkuksa] 
egklkxjksa rFkk ty ds vU; lzksrksa dk laj{k.k djuk gSA  

 tyok;q ifjorZu& èkkj.kh; fodkl dk ,d eq[; y{; tyok;q ifjorZu ds dkj.k 
gksus okys uqdlku ;k çHkkoksa ls cpus ds fy, rRdky dkjZokbZ lqfuf'pr dj 
blls lacafèkr lalkèkuksa dk fodkl fodkl djuk Gsa 

 miHkksx o mRiknu ç.kkyh dks l'kä cukuk& bl y{; ds }kjk miHkksx o 
mRiknu ç.kkyh dks etcwr vkSj fVdkÅ cukuk gSA  

 lkeqnkf;d rFkk 'kgjh fodkl& bl y{; ds }kjk 'kgjksa o ekuo cfLr;ksa dks 
lqjf{kr] yphyk] etcwr o 'kkafriw.kZ cukuk gSA  

 vlekurk esa deh& bl fodkl ç.kkyh dk eq[; y{; ns'k dh vFkZO;oLFkk esa 
o`f) dj ns'k ds Hkhrj o ns'kksa ds chp vlekurk dks de djuk gSA  

 m|ksx o cqfu;knh <kaps dk fodkl& bl y{; ds }kjk l'kä ewyHkwr <kapk cukuk 
rFkk fVdkÅ vkS|ksxhdj.k dks c<+kok nsukA  

 vPNk jkstxkj o vkfFkZd fodkl& bldk eq[; mís'; lHkh ds fy, vPNk jkstxkj 
miyCèk djkus ds lkFk&lkFk fVdkÅ vkfFkZd fodkl o mRiknd jkstxkj dks 
çksRlkfgr djuk gSA  

 lLrh vkSj LoPN ÅtkZ& bldk eq[; mís'; lHkh ds fy, lLrh] LoPN o 
Hkjkslsean ÅtkZ rd igqap lqfuf'pr djuk tks i;kZoj.k ds vuqdwy Hkh gksA  

 LoPN ikuh rFkk LoPNrk dks çksRlkgu& blds }kjk lHkh ds fy, LoPN ikuh 
miyCèk djkdj] LoPN ikuh o LoPNrk dh ç.kkyh dks l'kä cukuk gSA  

 ySfxd lekurk ¼Gender equality½& blds }kjk ySafxd lekurk çkIr djus ds 
lkFk&lkFk efgykvksa vkSj yM+fd;ksa dks gj {ks= esa fodkl ds fy, çksRlkfgr 
djukA  

 vPNh f'k{kk& bl y{; ds }kjk lHkh ds fy, vPNh f'k{kk rFkk igqap lqfuf'pr 
dj xq.koÙkkiw.kZ f'k{kk dks c<+kok nsuk ftlls lHkh dks vPNk jkstxkj feys rFkk 
csjkstxkjh tSlh leL;kvksa dks nwj fd;k tk ldsA  

 vPNk LokLF;& blds }kjk LokLF; lqfoèkkvksa dk fodkl dj]LokLF; rFkk thou 
Lrj esa lqèkkj djuk gSA 
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lrr fodkl dh çkfIr ds fy, dqN vko';d dne  

 lkèku n{k rduhd– lkèku n{k rduhd lrr fodkl dks çkIr djus ds fy, 
vfr vko';d gS D;ksafd mHkjrh gqbZ vko';drk dk lkeuk djus ds fy, gesa 
,slh mRiknu rduhd [kkstuh gksxh ftlls de ¼bdkbZ½ lkèku ds bLrseky ls 
vfèkd mRiknu gksA  

 i;kZoj.k fe= ÅtkZ dk bLrseky– i;kZoj.k ds vuqdwy ÅtkZ L=ksrksa dk bLrseky 
èkkj.kh; fodkl ds fy, vfr vko';d gS isVªksy o Mhty ds LFkku ij ,y-ih-th 
o lh-,u-th dk bLrseky fd;k tkuk pkfg, D;ksafd isVªksy&Mhty ds dkj.k 
i;kZoj.k dks nwf"kr djus okyh xSl vR;fèkd ek=k esa mRiUu gksrh gSA  

 lw;Z fdj.kksa dks lkSj ÅtkZ o fo|qr ÅtkZ esa cnyuk– tSlk fd ge tkurs gSa fd 
mRiknu ds fy, ÅtkZ vfr vko';d gS ijarq thok'e bZaèku dk ç;ksx 
vuohdj.kh; ÅtkZ lzksrksa dks de djrk gS dks;ys] isVªksy vkfn dk ç;ksx CO2 
ds mRltZu dks c<+krk gS ftlds dkj.k çnw"k.k gksrk gSA  

 blds foijhr lw;Z fdj.k i;kZoj.k fe= o dHkh u lekIr gksus okyk çk‟frd 
lalkèku gS ftls lkSj ÅtkZ o fo|qr ÅtkZ esa ifjorZu dj èkkj.kh; fodkl dks 
çkIr dj ldrs gSaA 

 tSfod [ksrh dks c<+kok– jlk;fud [kkn rFkk dhVuk'kd vkfn dk bLrseky 
Qly mRiknu esa o`f) djrk gS ysfdu ;g e`nk dh mitkÅ {kerk ij gh fuHkZj 
gS ftldk vFkZ gS Hkfo"; esa e`nk dh mRiknu {kerk esa deh vk,xh blfy, gesa 
Hkkoh ih<+h dh vko';drkvksa dks ns[krs gq, tSfod [ksrh dks vfèkd çkFkfedrk 
nsuh gksxhA  

 vif'k"V inkFkksZa dk iqupZØ.k– ?kjsyw vkS|ksfxd vif'k"V inkFkksZa dks bèkj&mèkj 
Qsadus ds dkj.k i;kZoj.k çnw"k.k esa o`f) gksrh gS gesa ,slk uk djds mudk 
iqupZØ.k ;kuh fdlh Hkh çdkj ls nksckjk bLrseky djus dk ç;Ru djuk pkfg, 
tSls ?kjsyw ?kjsyw vif'k"V] dk [kkn ds :i esa tSfod [ksrh ds fy, bLrsekyA  

  jlk;fud vif'k"V ds fuiVku ij dM+s dkuwu– Hkkjr tSls ns'k esa dkuwu rks 
cuk, tkrs gSa ijarq mudk ikyu „<+rk ds lkFk ugha fd;k tkrk vkS|ksfxd 
jklk;fud vif'k"V gekjh ufn;ksa] rkykcksa] >juks vkfn dks nwf"kr djrs gSaA  

  tks tyh; tho o LoPN ikuh dk fouk'k djrk gS gesa bl çdkj ds uqdlku ls 
cpus ds fy, blls lacafèkr dkuwu cukdj mudk dBksjrk ls ikyu djuk 
pkfg,A  
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